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ABSTRACT
To improve on the traditional approaches of dental treatment need estimation, 
a new theoretical model of treatment needs composed o f ‘Normative’, 
‘Impact-Related’, ‘Effective’ and ‘Accessible’ treatment needs, is proposed. 
The aim of the present study was to develop an appropriate socio-dental 
indicator to generate ‘Impact-Related Treatment Need’, compare them with 
traditional professionally assessed normative need, and to explore the 
preliminary approach to assess ‘Effective Treatment Need’ for periodontal 
treatment.
An oral health survey was carried out in Ban Phang district, Khon Kaen, 
Thailand. 501 people aged 35-44 years in 16 villages, selected by cluster 
random sampling process, were interviewed about oral impacts on daily 
performances and their oral health behaviours, and then were had clinical 
examinations.
A concise indicator ‘Oral Impacts on Daily Performances’ (OIDP) was 
developed, based on measuring impacts on eight physical, psychological and
social aspects of daily activities. Scores were calculated by multiplying the 
frequency by the severity scores of each performance, then scores were 
summated. The indicator was tested for psychometric properties on the study 
sample, using interviews and clinical examinations. Cronbach alpha of 
internal consistency was 0.65. Kappa of test-retest reliability ranged from 0.6 
to 1.0. Criterion validity was shown by a strong relationship with general 
perceptions o f oral impacts (p<0.001). Construct validity was demonstrated 
by significant differences of scores between groups with high and low 
prevalence of deep periodontal pockets, decayed and missing teeth, and 
number of functional teeth (p<0.001). The combination of specific OIDP 
scores and normative needs generated the impact-related need for various 
dental treatments.
As expected, the percentage of people with need was decreased from 
normative need, when Impact-Related Treatment Need was applied. The 
differences were large in needs for prostheses, orthodontics and periodontal 
treatment (ranging from 21.7% to 40.2% of normative need); moderate for 
restorations (64%); and low for pulp care, extractions and treatment for deep 
periodontal pockets (81.7%-91.7%). A similar pattern of need reduction was 
obtained when increasing cut-off points of OIDP scores.
An exploratory study to develop ‘Effective Treatment Need’ for periodontal 
treatment was done. It was shown, using logistic regression that plaque 
control and smoking were the behaviour-oriented risk factors which affected
behavioural propensity for periodontal destruction. Receiver Operating Curve 
shoAved the appropriate cut-off point of plaque level at 0.8. Behavioural 
propensity was determined from people who are non-smokers with plaque 
index of 0.8 or lower, to generate Effective Treatment Need. The results 
indicated that the majority of people who had Impact-Related Treatment Need 
for periodontal treatment did not have the acceptable level of behavioural 
propensity required for effectiveness of treatment. The advantages of the 
socio-dental needs approach in dental care planning were demonstrated and 
discussed.
It was concluded that the OIDP is a valid and reliable indicator of oral 
outcomes. Integrating it into Impact-Related Treatment Need, as well as 
further integration of behavioural propensity to generate Effective Treatment 
Need could provide alternative improved dental treatment need estimations.
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CHAPTER 1
BACKGROUND TO THE STUDY
The need to plan health services is rooted in the ethical imperative to use 
limited health resources appropriately. Generally, the public health planning 
system is based on the data related to health of the target population to 
estimate the type and extent of services. Over time, as health care provision 
has become more complex and expensive, the data related to health status and 
its changes has become more important for the planning and evaluation of 
health care provision (Scrivens et al, 1985; Hunt el al, 1986). Simultaneously, 
the changes in disease patterns, particularly the increasing significance of 
non-fatal chronic conditions which are the major health problems in developed 
nations, plus contemporary concerns with the quality of life, have led to 
broadening of the dimensions of health. This has made the problem of 
measuring health need more difficult.
The need for dental services has traditionally been assessed from oral health 
status based on professional judgement. Schonfeld (1981) suggested four 
steps to estimate dental manpower need as: assessment of dental health status 
o f the population, translation of dental conditions into needs for services, 
estimation of the time required to provide the needed services, and conversion 
of required time into estimate of manpower needed. Although there are other
21
approaches to manpower and resource planning, such as using economic 
forecasting or manpower-to-population ratios or markets forces-base 
(Goodman and Weyant, 1990), the health status assessment approach is 
preferable from a public health viewpoint because it can be used to identify 
problems which exist and need attention. However, this direct conversion 
raises many questions about the suggested and actual pattern of dental care 
and the effects of providing treatment or unmet need.
Beck (1968) introduced the Dental Services Index, in an attempt to overcome 
these shortcomings. The index, using an extensive coding system based upon 
well-defined criteria, provides a directly proportional o f the amount of dental 
treatment required to the dental disease findings. Hobdell et al (1975) 
expanded Beck’s index into multiple stages in planning a dental programme 
from estimating size of problems, formulation of treatment strategies, 
conversion of treatments to relative value units, time required, costs and 
finally the dental personnel team.
The direct treatment planning approach, in which treatment need was based on 
direct examination of the individual, was introduced to solve the 
transformation uncertainties. Davies et al (1969) used a similar but simplified 
method which was tested (Davies et al, 1973), and subsequently accepted by 
the World Health Organization (1977). A similar pattern of development has
occurred in the area of periodontal needs (McPhee, 1967; Bellini, 1974;
1
Davies et al, 1974; Newcomb, 1975; Gjermo, 1976; WHO., 1978) and for 
other dental treatment needs. Simplified methods of surveying for oral health 
status and treatment needs developed by the World Health Organization (1977, 
1987) were widely used by oral epidemiologists and dental public health
22
planners. In 1989, the manual “Health through oral health; Guidelines for 
planning and monitoring for oral health care” prepared by a joint working 
group of WHO/FDI, was published. It is being promoted as a manual for 
dental associations to aid in manpower planning. All the calculations are 
performed for 4 age cohorts: 14, 15-29, 30-64, and 65-79 year-old. For each 
cohort, estimates o f services needed per person, expressed in minutes, are 
made for all aspects of oral health care over the whole period of each cohort. 
The identified care aspects are preventive care, special group care, surgical 
care, orthodontic care, and prosthetic care.
These kinds of professional approaches of treatment needs estimation obtained 
by using the condition-to-need or the professional screening approach were 
criticized for not considering either the outcomes of oral diseases, nor the 
consequence of limited resources for health care. It is also possible that most 
of these needs would not be perceived by people who would not seek the 
treatments proposed. The latter observation was confirmed by the discrepancy 
between the professional and the patient’s definition of need in various studies 
(Giddon et al, 1976; Barenthin, 1977; Gelbier and Hope, 1979; Reisine and 
Bailit, 1980; Smith and Sheiham, 1980; Shaw, 1981; Anaise and Mann, 1982; 
Tervonen and Knuuttila, 1988; Razak and Ali, 1989; Gooch et al., 1989; 
Broughton and Smales, 1991). Cohen and Jago (1976) argued that clinical 
indicators of oral health would be greatly improved by adding a dimension of 
social impact. Then the indicators would encompass the broader implications 
of oral conditions that is more relevant to policy makers.
The shortcoming of professionally defined need for health care service lead to 
development of the broader measurement of health need. A variety of
23
sociomedical indicators have been developed and used in research and policy 
formulation over the past three decades (Andrews, 1981; Scrivens et al, 1985; 
Hunt et al, 1986; Mootz, 1986). They are multidisciplinary with major 
contributions from psychology, sociology, economics, operational research 
and biostatistics. In this period, dentistry has remained narrowly clinical in its 
conception and understanding of oral health (Locker, 1988). While a great 
deal of effort has been devoted to the construction of valid and reliable indices 
of oral disease, behavioural or subjective measures of oral health have rarely 
been used.
From the conception of the impact of oral conditions on daily life, Nikias 
(1979) proposed socio-dental indicators, defined as a measure of the extent 
to which oral conditions disrupt normal role functioning, and should be 
developed based on socio-medical theories. One of the advantages of using 
existing general health indicators is the ability to compare the results with 
impacts from other health problems. However, in consideration of sensitivity 
of measurement to detect the consequences of oral conditions, various specific 
socio-dental indicators have been developed and used by many researchers 
(Cushing et al. 1986; Locker and Grushka, 1987; Rosenberg et al., 1988; 
Gooch et al. 1989; Atchison and Dolan, 1990; Leake, 1990; Locker, 1992; 
Strauss and Hunt, 1993; Slade and Spencer, 1994; Rosenoer and Sheiham, 
1995; Leao and Sheiham, 1995). The need for socio-dental indicators was 
echoed at the symposium on Self-Reported Assessment of Oral Health 
Outcomes (Kressin et al, 1996), as well as at conference on Assessing Oral 
Health Outcomes held in Chapel Hill in 1996 (Slade, 1996). The conference 
summarised and discussed oral health outcome measures in the fields of public 
health, aged care, clinical decision making, managed care and impact of
24
orthodontie therapy.
The need for socio-dental indicators in oral health planning was highlighted 
internationally by the Berlin Oral Health Declaration in 1992 (Mautsch and 
Sheiham, 1995). The declaration suggested that socio-dental indicators are 
more relevant measures of needs and should reflect pain, discomfort, function 
and aesthetics as well as clinical indicators of dental health.
While most socio-dental indicators are focused on impacts from oral disorders, 
Ettinger (1984) proposed that rational decision making in dental treatment, 
particularly in the elderly, should include an assessment of the functional and 
social benefits associated with alternative treatment plans. Maizels et al 
(1993) used a socio-dental approach to identify different dental treatment need 
groups.
Cochrane (1972) stated that the need for care is widespread while cure is rare, 
and that the pursuit of cure at all costs may restrict the supply of care. The 
point on the distribution at which therapy begins to do more good than harm 
should be established. Accordingly, in addition to measurement of oral health 
status and their perceived impact, behavioural factors affecting health gain 
from dental therapies should be included for needs estimation. These factors 
are the appropriate use of service and delays in seeking treatment (Locker, 
1989), compliance with treatment instructions (Ingersoll et al., 1979), as well 
as inadequate self-care (Pitt Ford, 1986; Bates, 1986; Kieser, 1990; Shaw, 
1991). Maizels et al (1993) pointed out that more realistic assessment of the 
dental treatment needs must include the individual's potential to benefit. This 
additional dimension or propensity to health and illness behaviour, could
25
provide a more behavioural and environmental consideration for treatment 
planning.
However, the practical use o f  socio-dental indicators in dental care planning 
has not been demonstrated. The research studies available on integration o f  
psycho-social dimension into the development and evaluation o f  oral health 
services are limited. The further study on proper integration o f  dental impact 
on daily life and people's propensity in epidemiological survey, should provide 
information on the priority to be given to various treatment needs. That 
should lead to a more realistic and appropriate needs assessment fo r  dental 
service planning.
26
CHAPTER 2
LITERATURE REVIEW
To construct a new system to estimate treatment needs for dental care requires 
more clarification and understanding of following issues:
- The concept of need in dental care,
- The socio-dental indicators,
- The propensity of people to adopt oral health care behaviours.
This chapter presents reviews of the above topics and some related 
considerations which has direct relevance to the formulation of theoretical 
background of the present study.
27
2.1 The concept of need in dental care
To define human nature in terms of needs is to define what we are in terms of 
what we lack, or a difference between what is and what ought to be (Ignatieff, 
1984, Liss, 1986). Philosophy of need plays an important part in human 
societies. Marx developed the general philosophical concept o f need, which 
stated that “the various shaping of material life is in every case dependent on 
the needs which are already developed, and the production, as well as the 
satisfaction, of these needs is a historical process” (Heller, 1974). In orthodox 
welfare economics, social need are demands which have been defined by 
society as sufficiently important to qualify for social recognition as goods or 
services which should be met by government intervention (Nevitt, 1977). 
While the right wing of politics argued that “One of the chief functions of the 
contemporary ideology of social justice may be to generate an illusion of 
moral agreement, where in fact there are profound divergencies of values”. In 
other words, basic human needs are nothing but a dangerous and dogmatic 
metaphysical fantasy (Gray, 1983).
Perhaps the most challenging, and still unresolved, problem of needs research 
is how to define a need. The existence of an individual’s needs cannot be 
proven in a direct physical way (Lederer, 1980). From an extensive debate in 
the international conferences of need implementation in Berlin (Lederer, 
1980), the universal school of need approach was typified by the following 
definitions: “Needs can be understood abstractly to refer to those human 
requirements calling for response that makes human survival and development 
possible in a given society” (Masini); or “A need is an objective requirement 
to avoid a state of illness. Therefore, needs are objective and universal
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because the states o f illness are” (Gultang). The second school o f thinking 
about need is strikingly typified by non universal definition, such as; “Needs 
will differ from society to society. This renders an a priori determination of 
needs impossible. Nor is it possible to talk of needs that are universally 
applicable” (Roy); or “Needs are constructed by the social structure and have 
no objective contents” (Rist).
The concept of need is often looked upon rather unfavourably by economists, 
in contrast with the concept of demand. Both, however, have their own 
strengths and weaknesses. Concepts of need are criticised as being too 
mechanical, as denying the autonomy and individuality of human person. 
While the idea of totally autonomous choice in the concept of demand implies 
first that the choosers know the alternatives which are open to them and 
second that they make the choices according to value criteria or a utility 
function. This is particularly so in the case of medical care from professional 
supplier. The concept of need arises because of certain deficiencies in demand 
as a principle of allocation. Demand, perhaps because of its great stress on 
autonomy and freedom, is libertarian rather than equalitarian, and liberty is 
seldom equally divided (Boulding, 1966). In dental services, studies have 
shown that the dentist, who is the supplier in dental services, can induce dental 
treatment utilization in order to achieve a target income (Birch, 1988; 
Grembowski et al, 1988; Grytten, 1991; Grytten, 1992). The assessment of 
need is considered as a mean of setting priorities equitably (Coast et al, 1996).
Need assessment has a place in broad policy choices, and historically has 
supplied one basis for resource allocation in the National Health Service in the 
UK (Frankel and West, 1993). The Swiss Public Health Act lays down that 
the policies of the health care system should be determined only by the needs
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of patients (Liss and Nordenfelt, 1990). However, the predominant existing 
types of national dental health services showed that, in reality, need is always 
used for targeting in combination with demand (Barmes, 1975).
In the context o f health care, need concepts were also presented in various 
ways. According to Acheson (1978), there has been two different approaches 
to the definition of need for health care. Firstly, the “humanitarian” view 
which was described by Donabedian (1974) as “some disturbance in health 
and well being”. Need is defined in terms of phenomena that require medical 
care services. It implies that when there is human suffering we must do 
something about it. But it fails to take into account the consequence of limited 
resources for health care. Second, the “realistic” approach of need, Matthew 
(1971) and Cochrane (1976) suggested that need should be recognised only 
when it can be met with some medical intervention that has positive utility and 
that actually alters the prognosis of the disease in some favourable way at 
reasonable cost.
There is no general agreement on what constitutes health need. Sometimes 
need is defined in term/ of treatment required. For example, Donabedian
(1974) presents “a service equivalent of need” or “need for” concept which are 
procedures that may be deployed to meet that need. This approach is 
constrained by resource allocation. Cooper (1975) had a homologous 
definition; “a state of health assessed as in need of treatment by a medical 
practitioner”. Whereas, Matthew (1971) extended this service-related 
definition to effectiveness of treatment as “a need for medical care exists when 
an individual has an illness or disability for which there is an effective and 
acceptable treatment or cure”. Liss and Nordenfelt ( 1990) proposed the term
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‘the goal of need’. They discussed that, when we have a need, we do not only 
have a need fo r  something, we also need this something in order to reach or 
obtain some goal. The goals of need will determine the quantity and quality 
of the care needed. To try to decide what we need could only be a form of 
speculation as long as we do not have a clear picture of the goal of need. 
Consequently, health need can be changed not only from giving care or cure, 
but also possible from changing the goal of need.
Nevertheless, the definition which has been generally used is the taxonomy 
suggested by Bradshaw (1972). “Normative need” is that which the expert or 
professional, administrator or social scientist defines as need in any given 
situation. “Felt” need is equated with “want”, expressed as the individual's 
own assessment o f his or her health care. “Expressed” need or “demand” is 
felt need turned into action by seeking assistance. “Comparative need” is 
obtained by comparing the health care received by different people with 
similar characteristics. “Unmet” need is the differences, if any, between those 
services judged necessary to deal appropriately with defined health problems 
and those services actually being received (Carr and Wolfe, 1979). Magi and 
Allander (1981) concluded that need is relative to time, place and assessor.
Assessment of need is used for priority setting, services and resources 
estimation, and evaluating health care system (Magi and Allander, 1981). The 
most commonly used need in dental health service planning is normative need. 
Because it seems to be relevant to the disease-oriented or bio-medical model, 
whose technique of observation was believed to identify diseases without 
depending on the subjective perception of the patient. In recent years, the 
shortcomings of this approach has been increasingly recognized.
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First, professional judgements in normative need are not either value-free nor 
objective. Indeed, the whole concept of objectivity is much less clear cut than 
is often supposed (Teeling-Smith, 1973; Harman, 1974). Its methods often 
depend upon a consensus agreement from a number of subjective approaches. 
Even within those agreements, there was intra-examiner and inter-examiner 
variability among different judgements. There is no doubt from the evidence 
accumulated over a wide range of procedures and countries that doctors are 
doing very different things to comparable patients (McPherson et al, 1982). 
Elderton and Nuttal (1983) reported the range of the treatment costs planned 
by 15 dentists for 18 patients varied from £147 to £565. Similar studies 
showed the wide range of estimated costs for dental treatment (Hazelkom, 
1985; Shugars and Bader, 1992). The findings of large variability among 
dentists in decisions to restore teeth was supported by many studies (Rytomaa 
et al, 1979; Elderton and Nuttal, 1983; Merrett and Elderton, 1984; Kay et al, 
1988; Bader and Shugars, 1993). Conrad et al (1984) concluded from a study 
of 346 dentists’ treatment plans that there is substantial variations across 
dentists in any given patient, even after differences in clinical findings, 
patients’ attitudes and financial conditions have been taken into account. 
Gordon (1991) criticized existing criteria for dental prostheses need measures 
that mostly are ambiguous and leaving border-line situations unresolved, and 
allow variability in decisions according to dentists’ cultural, educational, and 
health care system background.
Second, the standard norm of measures of disease accepted by dentists, which 
are translated into treatment need is not always the norm in term of functional 
or social dimension of every persons examined. This problem occurred more 
often in conditions which lack easy definition such as occlusal disharmonies
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(Sheiham et al, 1982). There is extensive evidence that people’s dental 
satisfaction or perception of oral impact bear little relation to clinical 
assessment of oral condition (Giddon et al, 1976; Barenthin, 1977; Gelbier and 
Hope, 1979; Davis, 1980, Reisine et al, 1980; Smith and Sheiham, 1980; 
Cushing et al, 1986; Solomon et al, 1992; Tuominen and Tuominen; 1994; 
Elias, 1996). All the studies show that lay people tended to perceive less oral 
health problems than assessment by dentists. Therefore, to justify need based 
solely on professional norms might not solve people’s oral functional and 
socio-psychological problems nor increase people’s satisfaction.
Third, need justified only by professionals was questioned in terms of human 
or consumer rights. As Liss and Nordenfelt (1990) point out, it becomes 
necessary to take a stand on the question on whose values the need assessment 
should be based. Campbell (1977) considered that discrimination between 
people with the same level of needs cannot be morally justified. Decisions of 
priority in medicine must be discussed publicly and should not be the sole 
prerogative of any one professional group or any single agency of government. 
In addition, recent developments in consumerism and marketing have 
highlighted the important role of “patient satisfaction”. It was counted as an 
outcome measure of health care which is not only important in term of 
consumer's rights or taxpayer’s rights but much evidence also suggests that 
patient satisfaction makes a direct contribution to other outcomes o f medical 
care (Fitzpatrick, 1990). Particularly, with the oral problems which have no 
serious consequences for individual’s ability to live a normal life, people do 
not usually regard themselves as sick. So the basis for their relationship with 
the practitioner is not one of patient/healer, which naturally favours the status 
and authority of the practitioner, but client/consultant, which introduces a
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degree of equality and mutual respect and co-operation into the relationship 
(Bloom and Wilson, 1972).
Last, normative need is criticized for its paradoxical approach. Although, it 
predicts need in the belief that all the sick should be helped, it fails to be 
achieved in the realistic situation of limited health care resources. As 
Acheson (1978) stated, “If some of the needy receive the very complete care, 
nothing may be left for others. We cannot be endlessly generous and continue 
to be fair”. This is why Fuchs (1972), an economist, described this kind of 
need as “romantic” rather than “humanitarian” need. Glass (1976) even 
mentioned normative need as the useless concept in planning health services.
More useful concepts of need have been suggested by many authors 
(Donabedian, 1974; Campbell, 1977; Acheson, 1978; Cohen and Jago, 1979; 
Shaw et al., 1979; Reisine, 1981; Sheiham et al., 1982; Tugwell et al, 1984; 
Patrick and Bergner, 1990; Maizels et al., 1993). Their comments are not 
mutually exclusive. However, the key elements of suggested improvement 
were ;
a) The consideration of people’s need should be given in relation to the utility 
o f the procedures available to meet it and the resources that permit those 
procedures to be used. There has to be the probability that the use of the 
proposed service will lead to an acceptable outcome and resources are 
available to provide it. Therefore, both effectiveness and cost of health care 
has to be included in need consideration.
b) Measuring need should include the outcomes which underlie need. These
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outcomes comprise risk of morbidity and impairment, pain and discomfort, 
disability and dysfunction, handicap, and mortality. Attempts to meet each 
kind of need should lead to an acceptable overall outcome.
c) Assessment of need should be supplemented by measures of the social and 
perception aspects of health from lay people and the public. Definition of 
need should be a joint responsibility of the health profession and the citizens.
d) More realistic assessment of needs should comprise the individual’s 
potential or propensity for responding to health care. This aspect of need 
should provide the different strategies needed to be planned for different 
groups in the population according to their potential.
2.2 The socio-dental indicators
One of the starting points for the accelerating interest in health indicator 
development was an awareness that, especially in the developed world, the 
conventional data collected about mortality, life expectation, and morbidity 
were increasingly giving a misleading impression about health trends (Culyer, 
1983). In ‘Toward a Social Report’, published by the US Department of 
Health, Education and Welfare (1969), it was stated that, “Despite the 
substantial increase in life expectancy in the 20th century, we do not know 
whether we are in better health. The rise in life expectancy has been 
accompanied by the emergence of chronic degenerative diseases”. The report 
recommended social indicators of healthy life. Another starting point lay 
outside the topic of health itself. The increasing size and complexity of
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modem health services, which motivated the increasing expenditure on health 
services. There has been a general increase of interest in developing a system 
of social accounts that would transcend the traditional economic measures of 
people’s well-being (Patrick and Guttmacher, 1983; Culyer, 1983).
The rising expectations of the past century have led to a shift away from 
viewing health in terms of survival, through a phase o f defining it in terms of 
freedom from disease, to an emphasis on individual’s ability to perform his 
daily activities, and on positive themes of happiness, social and emotional well 
being, and quality of life. Measurements of health which used to rely solely 
on laboratory or diagnostic tests, may rely on indicators in which a person (the 
patient or a clinician) make a judgement that forms the indicator of health, 
which are often termed “subjective” measurement. It has to stressed that, this 
definition of “subjective” is different from the other usual way to indicate 
whether the variable is observable or not (McDowell and Newell, 1987). This 
field of research measurements has become known as “Health indicators” 
(Culyer, 1983). Elinson (1976) termed these new methods “sociomedical” 
indicators of health. In a global view, the term ‘quality of life’ was used as an 
outcome indicator, added to social, as well as health service programme 
development (Department of Health and Social Security, 1989).
The sociomedical indicators movement, which incorporated social aspects of 
health to the traditional measurement of health status, has its major interest in 
the social impact of ill-health (for example. Mechanic and Volkart, 1962; 
Harris, 1971; Bergner et al, 1976; Williams et al., 1976; Kaplan et al, 1976; 
Sackett et al., 1977; Ware et al., 1978; Hunt and McEwen, 1980; Meenan et 
al., 1980; Andrews, 1981; Hunt et al., 1981). Subjective measures add an
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essential component to clinical measures for determining the broader health 
outcomes. These subjective health measurements may be grouped into three 
main categories; those that record general feeling of well-being, those that 
record symptoms of illness, and those that focus on the adequacy of 
functioning (Chen and Bryant, 1975).
The two major approaches in developing the indicators are generic and 
disease-specific approaches. Even though generic instruments ease the 
comparison among different illnesses, they were criticized for their inability 
to identify condition-specific aspects of a disease that are essential for the 
measurement of outcome (Hutchinson and Fowler, 1992). Analysis of the 
areas in life affected by longstanding illnesses, showed considerable variation 
in relation to the conditions (Bowling, 1996). Therefore, investigators have 
tended to supplement generic health status measures with specific disease 
items. They use generic measures to make comparisons with other conditions, 
to broaden their outcome indicators, and because of the slow development of 
disease-specific questionnaires (Bowling, 1995). Generic measures will 
always require supplementation with disease-specific measures to detect 
important clinical changes (Guyatt et al., 1986). McKenna (1993) points out 
that the use of disease-specific measures avoids asking irrelevant questions of 
respondents and maximizes the chances of detecting clinically significant 
changes, which is essential in clinical and policy-oriented research.
The socio-medical approach is logically believed to suit dental ill-health 
because oral diseases are largely social and behavioural in origin and are 
almost entirely preventable by social and behavioural means (Cushing et al., 
1986). Nikias (1985) stated that measurement of consequences of oral
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diseases is essential for a full scientific understanding of the scope of oral 
health problems, rational decision-making with regard to the allocation of 
health care resources and the evaluation of dental health services.
The current development of socio-dental indicators comes from both general 
and specific approaches. On the theoretical basis, Nikias et al (1979) 
suggested to the development on the basis of role theory. Reisine (1981) 
applied Parsons’ sick role model to oral health conditions and concluded that 
disruption in normal social function could be used as a basis for the 
conceptualization of oral disease impact. The advantages of this approach, 
which is using existing sociomedical instruments, is that the psychometric 
properties o f the scale are known and comparisons can be made between oral 
health impacts and general health problems. Locker (1988a) argued that role 
theory in general and sick role theory in particular, do not provide an adequate 
conceptual basis for the development of the necessarily broad range of 
measures o f oral health. The broad measures of social roles are confined to 
relatively major changes in behaviour, such as inabilities to work or undertake 
household tasks. They would not incorporate the scope or changes consequent 
upon oral conditions. He suggested comprehensive set of concepts defined by 
Wood (1980) and Patrick (1982) which could be adapted to the WHO 
International Classification of Impairments, Disabilities and Handicaps 
(WHO, 1980).
This framework consists of disease, death, impairment, functional limitation, 
disability and handicap. The definitions of the different status’ are:
Impairment is defined as anatomical loss, structural abnormality or
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disturbance in physical or psychological processes, either present at birth or 
arising out of disease or injury, such as edentulousness, periodontium loss or 
malocclusion.
Functional limitation is restriction in function customarily expected of the 
body or its component organ or system, such as limitation of jaw mobility.
Discomfort extends biomedical measures to the subjective appraisals of well­
being response to disease, such as self-reported pain and discomfort or other 
physical and psychological symptoms.
Disability is any limitation in or lack of ability to perform the activities of 
daily living. It includes not only ability restriction in mobility, body 
movement or self-care, but also other distinct dimensions of physical, 
psychological and social well-being. The Sickness Impact Profile (SIP) 
(Bergner and Bobbitt, 1981), for example, uses 136 items to measure the effect 
of disease on 12 major aspects of daily living.
Handicap is defined as the disadvantage experienced by impaired and disabled 
people because they do not or can not conform to the expectations of society 
or the social groups to which they belong. The disadvantage is multi­
dimensional and can involve loss of opportunity, actual material and social 
deprivation, and dissatisfaction. Peter and Chinsky (1974) described the 
disadvantages from facial cleft that these people are more likely to remain 
single, marry later in life or have childless marriages. In one study. Smith and 
Sheiham (1979) have demonstrated the ways that oral conditions could 
handicap elderly people, such as one tenth of studied subjects felt
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uncomfortable eating in front of others. Shaw et al (1980) showed that oral 
sources of handicap in school children caused by being teased about their 
dental appearances.
In practical terms, apart from mortality which is a rare outcome of dental 
disease, many oral outcome studies focus upon a number of single outcomes. 
Dental pain was the single major concern in some studies (Miller and 
Swallow, 1970; Miller et al, 1975; Lipton, 1985, Locker and Grushka, 1987; 
Jaafar et al, 1989). Satisfaction with appearance was also a key outcome in 
many studies relating to aesthetics and the social aspects in dentistry (Secord 
and Beckham, 1959; Linn, 1966; Schroeder, 1972; Helm et al, 1985; 
Soderfeldt et al, 1993). While functional outcomes have been measured 
mainly as chewing ability (Manly and Vinton, 1951; Kapur et al, 1964; 
Helkimo, 1977; Feldman et al, 1980, Wayer and Chauncey, 1983; Leake, 1990; 
Van der Bilt et al, 1994).
Reisine et al (1989) applied the standard indicators to measure the impacts of 
dental conditions on patients’ quality of life. Quality of life was 
conceptualized as a multidimensional construct including three major aspects: 
social functioning, measured by the Sickness Impact Profile (Bergner et al, 
1976); well-being, measured by the Gill Well-Being Scale (Gill, 1984), 
Spielberger State/Trait Anxiety Scale (Spielberger et al, 1970) and the Corah 
Dental Anxiety Scale (Corah, 1969); and symptoms, measured by the Kiyak 
Oral Functioning Scale (Kiyak et al, 1984), the McGill Pain Questionnaire 
(Melzqack, 1975), and the West Haven Multidimensional Pain Inventory 
(Kern et al, 1985). The results in 152 patients reported numerous impacts on 
quality of life. The indicators used were sensitive to differences among
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patients in TMJ, periodontal, denture and recall patients groups. Refinement 
of these measures was suggested for making them more adaptable for large 
community studies.
In the usages of specific indicators to detect the consequences o f oral 
conditions, Cushing et al (1986) developed a socio-dental indicator by 
measuring the social and psychological impact of dental disease based on five 
categories of impact which were eating restrictions, communication 
restrictions, pain, discomfort and aesthetic dissatisfaction. Two total impact 
scores were derived by adding the number of categories for each individual, 
one including and one excluding discomfort. The results from 414 industrial 
workers showed that almost three-quarters had one or more impacts with 
various patterns of association to different clinical indicators.
Locker and Grushka (1987) conducted a survey of the prevalence of dental and 
facial pain and the impact on daily living in Toronto. Their questionnaire 
included the presence and severity of pain and its impact on seeking treatment 
behaviour, work loss, sleep disturbance, bed rest and worry. This study 
showed that almost 40 percent of study subjects had dento-facial pain during 
the past four weeks and worry was the most common impact.
Rosenberg et al. (1988) studied relationships between dental functional status, 
clinical dental measures and generic measures in 159 dental patients in New 
York. The 25-item dental functional status questionnaire was tested and used 
to determine the oral pain and discomfort, and the ability to chew, speak and 
interact with people without being self-conscious about self appearance. The 
study found that perceived general health is significantly correlated with age,
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dental symptoms, and dental and medical functional status. The authors 
indicated that dental functional status does seem to be a separate component 
o f dental health that might prove useful in defining treatment and evaluating 
quality and outcome of care.
Gooch et al. (1989) analysed three self-reported dental health questions that 
were asked of participants aged over 62 years in the Rand Health Insurance 
Experiment. The questions items were pain and distress, worry or concern, 
and reduced social interactions. The analysis indicated statistical 
appropriateness of the three-item scale. The results showed that self-reported 
impact was notably higher in the presence o f a toothache, increasing number 
of decayed teeth, and worsening periodontal health.
Atchison and Dolan (1990) developed the “Geriatric Oral Health Assessment 
Index” (GOHAI) to measure oral health problems of elderly. The measure has 
12 items derived from 36 items of different subjective impacts from oral 
problems; physical function, psychological function and pain and discomfort. 
A six point Likert scale, worded positively and negatively, was chosen for the 
scoring. All items were combined into one dimension. The index 
demonstrated acceptable reliability and validity. The testing results of GOHAI 
in 1,755 elderly sample revealed that the respondents with fewer teeth, 
wearing a removable denture, perceiving the need for dental treatment and 
lower socio-economic status showed a worse negative impact.
Locker (1992) studied the burden of oral disorders in a population of elderly 
by combining many previous indicators. He measured impairment by clinical 
measures; functional limitation by the index of chewing capacity (Leake,
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1990); pain by a nine-item pain inventory (Locker and Grushka, 1987); oral 
symptoms and complaints other than pain by means of a 13-item inventory 
derived from Berkey et al. (1985); and disability and handicap by means of a 
seven-item scale of social and psychological impact of oral disorders derived 
from Smith and Sheiham (1979), one-item concerning worry and three-items 
of satisfaction with oral health. The results showed that, although only 24.1 
percent were edentulous, a substantial proportion of elderly reported the 
impact of oral problems to their quality of life. Lower income groups had 
higher scores on psychological impact than higher income groups.
Strauss and Hunt (1993) developed “Dental Impact Profile” (DIP) to measure 
dental effects on life quality and social function. The 25 item measure 
assesses the impact of oral conditions in eating, health/ well-being, social 
relations and romance in 1,018 dentate and edentulous elderly. More than 50 
percent of the respondents reported impacts from teeth. Eating factors were 
found to received the highest perception either by positive or negative impact.
The Oral Health Impact Profile (CHIP) was developed by Slade and Spencer 
(1994). The 49 scaled index of the social impact of oral disorders was derived 
from 535 statements by assessing 328 persons. The measure included six sub­
scales of functional limitation, physical discomfort, psychological discomfort, 
physical disability, psychological disability, social disability and handicap, 
which derived from a model suggested by Locker (1988a). Scores were 
derived from Likert scale asking the frequency of impacts. Thurstone’s 
method of paired comparisons was used to generate weights among statements 
within each dimension, judged by 328 people and university students in 
Adelaide. The consistency, reliability, and validity were examined with
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satisfactory results in various group of people (Locker and Slade, 1994; Slade 
et al, 1996).
Rosenoer and Sheiham (1995) adapted the questionnaires used by Cushing et 
al (1986) to assess the relationship between individual satisfaction with teeth 
and mouth, and the number, position and condition of the natural teeth. The 
results from 196 employees in London showed a very poor association 
between reported satisfaction with teeth and the number of standing teeth and 
only small differences in satisfaction by the number o f functional posterior 
occluding pairs.
Leao and Sheiham (1995,1996) also selected and adapted questionnaires from 
Cushing et al (1986) and some other indices to develope a weighted socio­
dental indicator. The 49 questions cover four main categories; dental 
appearance, mouth comfort, oral pain, eating restriction, and general oral 
performance. Extra questions were added for those who wore prosthesis. A 
weighting scale, based on the Nottingham Health Profile (Hunt et al, 1980), 
was developed to find a proportional relationship between the four 
dimensions. This questionnaire was validated and reliability tested in 622 
people, aged 35-44 years, in Brazil.
From the socio-dental indicators mentioned above, which are rooted in 
different theoretical frameworks or different purposes, a definitive selection 
is difficult. In the context of developing framework, according to McDowell 
and Newell (1987), there are two ways of health index construction or how to 
choose some potential questions among virtually unlimited numbers of 
questions: from an empirical, or from theoretical standpoint. The empirical
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approach is typically used when the measurement has a practical purpose, by 
testing a large number of questions with statistical procedures based on 
correlation method and choose those that predict the eventual outcomes. 
However, this approach faces the weakness that the user cannot necessarily 
interpret why those who answered a certain question in a certain manner 
tended to have better outcomes. The GOHAI and the DIDL, can be classified 
as examples of the socio-dental indicators developed by this approach. While 
the theoretical approach is to choose questions that are relevant from the 
standpoint of a specific theory of health. This approach enables the measure 
to be used analytically, rather than simply descriptively. The CHIP, for 
example, is the indicators developed from the modified theoretical framework 
of the WHO’s International Classification of Impairments, Disabilities and 
Handicaps.
Health indicators are deliberately chosen to reflect problems of social concern 
and for which improvement is sought. Hence, a given indicator does not serve 
merely as a passive marker of health, but may come to be a rallying point for 
programs of social reform (McDowell and Newell, 1987). In the context of 
indicators’ purpose, there are different implications for choosing and 
designing various health indicators. It is important to consider the relevant 
purpose o f the measure for a particular study (Hall et al., 1984). As Moots 
(1986) suggested from the review of health indicators that, "The selection o f  
health indicators is always arbitrary and inevitably dependent on the research 
problems and available resources. Therefore, there is no point in trying to 
develop one single health index, since this disregards the various dimensions 
o f the health concept within a given research problem Thus, the application 
of socio-dental indicators for a specific purpose is important since the
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properties o f a measure may vary considerably according to its purpose and 
the context within which it is used (Patrick and Deyo, 1989). Measures for use 
in population surveys, for example, must be concerned about their efficiency, 
while measures for use in clinical trials may concern more about the 
sensitivity o f clinical change.
2.3 Propensity of people to adopt dental health care behaviours
In the context of a multidimensional study of health, psychological and social 
factors are critically important. A biopsychosocial model of health (Engel, 
1980) proposed that the diseases are not influenced by only the underlying 
pathology, but also by the individual’s perceptions, personality and stress. 
Additionally, the characteristics of the social structure and the individual's 
social status directs how symptoms are expressed and acted upon.
Treatment planning in clinical dentistry is always better described as an art 
than as a science. Few criteria or systems have been developed for evaluation 
of the appropriateness of the overall treatment strategy. However, the 
consensus among the experts is that many factors are involved, including 
economic and psychological considerations (Kress, 1980). Apart from clinical 
determinants, socio-behavioural factors of the people has a strong effect on 
effectiveness of dental treatments. The failure to use obviously beneficial 
preventive services or the delay in seeking treatment for acute pain may be 
puzzling to the providers who believe in its effectiveness and desirability. 
Many providers judge patient behaviour in term of clinical significance of the 
problems that present or in terms of scientifically based estimates of the health
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risks associated with certain types of lifestyle (Locker, 1989). At a community 
level, these psychosocial circumstances of the groups of people, have to be the 
key components for treatment need estimation as well. Maizels et al (1993) 
denoted that the individual’s potential for increased dental health care should 
be included in a realistic assessment of dental treatment needs.
Many theoretical models have been developed to explain and/or to predict 
social behaviours related to health. Most of the models are based on the 
psychological and behavioural theory. Some major models in this group have 
been applied to dentistry, such as the Health Belief Model, the Health Action 
Model, the Theory of Reasoned Action and Social Learning Theory.
The Health Belief Model (Rosenstock, 1974, Becker, 1974) hypothesized that 
readiness to take action for health stems from a perceived threat o f disease, 
coming from an individual’s perception of his/her susceptibility to disease and 
its potential severity, and his/her belief that the psychological costs associated 
with taking the health action are outweighed by the benefits to be derived. 
However, this model has not proved useful in predicting children’s dental 
health behaviour (Kegeles, 1963; Weisenberg et al, 1980; Kegeles and Lund, 
1982, 1984). The Theory of Reasoned Action (Ajzen and Fishbein 1977, 
1980; Ajzen, 1985) explained the relations among beliefs, attitudes, intentions, 
and behaviours. This model has been tested and successfully applied in many 
dental studies, such as; predicting sugar consumption (Freeman, 1984), tooth- 
brushing behaviour (Bateman, 1985), demand for dental care (Hoogstraten et 
al., 1985), dental attendance behaviour (Woolgrove, 1987; Hendricks, 1990).
However, some of the studies mentioned above are based on the assumption
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that behaviour is performed by individual’s internal determinants such as 
perception, belief, attitude or intention. Ajzan and Fishbein (1980) even stated 
that demographic characteristics, institutions, and policies have not necessary 
relation to any particular behaviours. Whereas Sheiham (1986) argued that the 
major determinants of health are the socio-economic and environmental 
conditions under which people live. Therefore, health behaviour should be 
analysed by including the background of those environmental forces.
Some models and theories have taken these dimensions into account, such as, 
the PRECEDE framework (Green et al., 1980) which is a model of health 
education planning. This model describes health behaviour as a function of 
the collective influence of three factors: predisposing factors (provide the 
rationale or motivation for the behaviour, eg. knowledge, attitude); enabling 
factors (allow a motivation to be realized, eg. resources, skills); and 
reinforcing factors (provide the continuing reward or punishment for a 
behaviour, eg. physical or social benefits). Knazan (1986) used elements of 
PRECEDE to design a programme to improve the oral health status of a group 
o f elderly.
The role o f environmental factors to compliment behavioural factors was 
supported by many studies. Cumming et al (1980), for example, analysed the 
14 models that proposed to explain health actions. Most have variables 
relating to access to health care such as availability, costs and awareness of 
health facilities. The overall 99 variables in 14 models could be combined 
into six broad factors: accessibility to health care, evaluation of health care, 
perceptions of symptoms and threat of disease, social network characteristics, 
knowledge about disease, and demographic characteristics. Research on
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compliance concentrated on six areas; patient knowledge, complexity of 
regimens, patient's health beliefs, doctor-patient relationship, ways of 
providing care and social supports (Sheiham, 1986). McKinlay (1972) 
identified six different groups of factors which have been included in studies 
o f utilization and which are believed to be important in seeking dental and 
medical care. These are: socio-demographic, socio-psychological, socio­
cultural, geographic and organizational factors. Anderson and Newman 
(1973) classified these factors into three types, predisposing factors which 
represents a person's propensity to use services, enabling factors which 
includes barriers to services, and thirdly perceived needs for health care. A 
review of six studies (Gift, 1984) showed similar conclusion that the groups 
o f variables associated with the uses of dental services were demographic, 
economic, structural, personal and psychological background variables. 
Maizels et al (1991) developed an interactive model which considers both the 
clinical and the socio-psychological aspects of dental disease and its 
prevention. The model indicated that an individual’s health status and 
treatment needs are influenced by three dimensions; ‘vulnerability dimension’, 
related to demographic and socio-economic background, dental history, and 
access to dental services ; ‘motivational dimension’ related to belief, attitudes, 
concern and expectations about dental health; ‘preventive dimension’, related 
to current dental practices, self-care and dental attendance.
Based on those theoretical grounds, it is reasonable to indicate that the 
potential or propensity of people to adopt dental health care comprises two 
broad groups of factors; ‘behavioural’ and ‘environmental’ factors. Behaviour 
and environment are not independent to each other. Indeed, it is well known 
that they have interactions. This classification is made in relevant to the
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implication for the public health planning.
Behavioural factors
Health behaviour of the patient is also important in various dental treatments. 
In periodontal treatment, Kieser (1990) stated that, in all instances, whatever 
the degree of periodontal destruction, the effective control of the reasonably 
accessible plaque by the patient is paramount. Success of both non-surgical 
and surgical treatment methods has been shown to depend primarily upon the 
maintenance of a high level of supragingival plaque control by the patient. 
Thus, Kieser concluded that the demands made upon professional resources 
to compensate for the patient’s ineffective efforts will preclude the 
implementation of professional plaque on a community basis. There is strong 
scientific evidence that plaque control is the essential factor in the recurrence 
of the periodontal disease following treatment (Bergstrom and Henrikson, 
1974; Rosling et al 1976; Pilot, 1980; Preber and Bergstrom, 1990; Newman 
et al, 1994). Studies have also demonstrated that the outcome of various 
periodontal treatments is significantly compromised in smokers compared 
with non-smokers (Preber and Bergstrom, 1990; Jones, 1992; MacFarlane et 
al, 1992; Ah et al, 1994).
Longitudinal surveys have also demonstrated clearly in prosthodontic 
treatment that the patient’s oral hygiene affects the life of partial dentures. If 
the oral hygiene remains poor and there are high plaque and periodontal index 
scores, then there is less hope of preserving the remaining teeth and doubts 
should be expressed as to whether partial denture treatment should be carried 
out (Bates, 1986). In a literature review concerning risk/benefit appraisal for 
orthodontic treatment, Shaw et al (1991) illustrated that where oral hygiene is
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poor, orthodontic treatment increases predisposition to dental caries and 
gingival disease. The greatest risk in orthodontic treatment also comes from 
partial or total failure in accomplishing a worthwhile, lasting change, which 
may be caused partly by poor cooperation by the patient (Shaw et al, 1990).
Apart from various socio-psychological variables mentioned earlier, past 
behaviour was found to be a good predictor of health behaviour. Kegeles 
(1963), in a 3-year follow up study of dental visit behaviour, found that the 
best single predictor of behaviour is prior behaviour. Mullen (1987) showed 
that “past behaviour” is the most important predictor for changes in smoking, 
exercise, consumption of sweet and fried foods over a 8 month interval. The 
results from many retrospective studies which support the Health Belief Model 
imply that past behaviour predicts actual behaviour (Kegeles and Lund, 1984). 
Many compliance measures have shown similar results. Indices of compliance 
are frequently discrepant from actual behaviour (Gordis, 1979).
Environmental factors
The obvious influence of environmental factory on propensity to dental 
treatment is the effect on dental utilization. Numerous factors have been 
identified to be associated with the use of dental services. Among the 
common variables are age, sex, race, income, education, region of the country, 
rural/urban, availability of dental manpower, public knowledge about dental 
care procedure, and community social structures (see Gift, 1984). Elderly, 
male, low socio-economic status group have lower dental service utilization 
patterns. However, the recent finding indicate that the difference in dental 
visit habits according to gender are levelling out (Petersen and Holst, 1995). 
Apart from the common demographic characteristics, disadvantage]groups are
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described differently according to the place of studies. In the USA, for 
example, black and Hispanic minorities and people who lacked insurance 
had the low probabilities of using of dental services (Capilouto, 1991; Aday 
and Forthofer, 1992; Dolan and Atchison, 1993; Oral Health Coordinating 
Comittee, 1993; Hunt et al, 1995; Cherry-Pepper et al, 1995; Brown et al, 
1995). In developing countries, such as Thailand, the disadvantaged groups 
of people for dental services are clearly identified as people who live in rural 
areas (Department of health, 1995; Petersen and Holst, 1995).
Accessibility of dental services seems to play an important role in utilization. 
Some studies indicate that improved access to dental services increases 
utilization (Henderson and Meneley, 1977; O’Mullane and Robinson, 1977). 
Other access issues, such as, cost of services or transportation have also been 
studied. Cost of service is reported as the second most common reason offered 
for not visiting the dentist in the USA (Brown et al, 1992). Three-quarters of 
elderly in rural area of Thailand reported the main reasons for choosing dental 
services relating to accessibility (Department of Health, 1995). The structural 
delivery system is one of the major determinants of accessibility and 
utilization. In Norway, which provides dental services with a fixed price 
schedule to which most dentists conform, there was no significant association 
between price and demand (Grytten, 1991). Chisick ( 1995) found that dental 
utilization rates of US military personnel, regardless of race and gender, 
greatly exceeded their employed civilian cohorts. The International 
Collaborative Study of oral health care systems (ICS, WHO, 1985) provides 
an evaluation of the impact of the multiple delivery system. The study showed 
the difference of utilization and reasons for utilization across systems. For 
example, unmet need was greater among children in predominantly private
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practice with self-employment and direct payment systems. Motivational 
variables are less relevant in the system which is predominantly public 
practice with a limitation for an individual to choose when and where to 
receives services.
Propensity and treatment need
Todate, there are very few examples in literature demonstrating a practical linking of 
the potential of people, either in behavioural or environmental aspects to 
treatment need estimation. Bradshaw (1972) defined the term ‘comparative 
need’ to suggest a way to justify need by comparing the health care between 
different people with similar characteristics. Schwarz ( 1986) stressed the need 
to shift the emphasis from studies which describe people’s behaviours to more 
action-oriented studies and programmes. Sheiham et al (1982) suggested that 
measures of propensity, when combined with lay perceptions of needs and 
measurements of clinical status, disability and handicap, should provide a 
more complete assessment of treatment needs and thereby improve treatment 
planning. Maizels et al (1993) explored the application of this concept by 
developing an indicator of people’s potential, or propensity to adopt 
appropriate dental self-care measures. Thirteen motivational variables, which 
had been shown to be relevant to health-related decisions in 345 English 
workers, were regressed against a composite indicator covering five separate 
actions; regular attendance at a dentist, the frequency of cleaning teeth, sugar 
taken in tea or coffee, frequency of eating between meals, and amount of care 
taken in looking after teeth. Only five of the 13 motivational variables were 
significantly associated and explained 30% of variance in the composite 
indicator of preventive dental care. The propensity indicator was constructed 
by standardizing the scores for each of the dental beliefs, health beliefs,
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satisfaction with present dental status, fear of dentist and satisfaction with the 
dental services. A cross-classification in low, medium and high categories of 
oral health status with the propensity indicator is used to define different 
treatment need groups.
This brief review o f propensity indicate that a measure o f  propensity is an 
important component o f  need fo r  dental care because its contribution to use 
o f services and compliance with regimens fo r  care.
2.4 Factors to consider in integrating socio-dental indicators and 
propensity of health/illness behaviours into treatment need estimates.
In clinical dentistry, dental educators agree that treatment planning is one of 
the weakest areas of the curriculum. Not enough research has been done to 
provide empirical bases for selecting among many treatment alternatives. 
When economic and psychological considerations are included, very few 
objective rules exist to guide what is generally classified as a matter of 
professional judgement (Kress, 1980). Planning for dental treatment need in 
populations faces the same situation. WHO’s Oral Health Survey: Basic 
methods (1977,1987), which is widely used for dental public health planning, 
does not provide objective criteria for complicated treatments such as crown 
and bridge, prosthesis, or orthodontic treatment need. WHO accepted that 
treatment need criteria would have wide variations among examiners from 
different areas, caused by variations in the capacity of dental profession to 
meet demands for oral care and in professional attitudes and treatment
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techniques.
When socio-dental indicators and propensity of behaviour are integrated to 
create broader dimensional treatment needs estimates, the criteria for 
judgement becomes even more complicated. Some of the considerations 
which have to be considered for providing basic guidelines of these 
integrations will be reviewed.
2.4.1 Considerations related to normative treatment need.
A number of factors need to be taken into consideration when assessing the 
relative importance of different types of normative need. They are outlined 
below.
a. Life-threatening and severely dysfunctioning conditions 
In life-threatening oral conditions, treatment or further clinical and laboratory 
investigations are essential without assessing the impact on daily life or 
people’s health/illness behaviour. Among oral health conditions, only oral 
cancer or precancerous lesions, fractures of Jaw, and severe infection are life- 
threatening and are in this category (WHO, 1987). Dento-facial anomalies, 
such as cleft palate are also included.
h. Chronic progressive conditions
Some professional clinical judgements are based on the intention to prevent 
progression of irreversible impairments. In these circumstances, impact o f  
such impairments might be absent, but may arise in future. Thus, need
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considerations should not take the present impact dimensions into account. 
Nevertheless, progressive impairments should be reviewed carefully especially 
if there is a strong probability that unpreventable and irreversible progress 
toward a severe condition will occur and can cause negative impacts in spite 
of effective treatment.
Caries, for example, is a chronic destructive condition. Once there is a 
cavitation of enamel and bacteria have reached dentine, progress of the lesion 
is more rapid. With further progress of the lesion, the destructive processes 
overtakes the defence reactions. Concomitantly, the area of total loss of 
dentine will increase (Johnson and Coleman, 1986). However, in lesions 
progressing at a slow rate, arrested dentinal caries may result (Nikiforuk, 
1985). Therefore, to avoid over-treatment, which has been considerable in 
many countries (Barmes, 1990), Elderton (1993) suggested that restorative 
treatment should be provided only for active dentinal caries together with 
proper preventive advice and care.
Current concepts of periodontal disease are not relevant to this consideration. 
Since the late 1970's, the dominant hypothesis is that periodontal disease 
progresses to severe destruction of bone in only a small proportion of the 
population. Progression is sometimes followed by a degree of repair, and 
mostly by prolonged periods of quiescence (Schaub, 1984; Pilot, 1990; Loe, 
1993). There is no entirely satisfactory classification of periodontal disease 
and current understanding of the natural history of destructive periodontitis is 
poor (Johnson, 1990; Clark and Loe, 1993). Hence, any plan for treating all 
periodontal impairments is unreasonable as well as unrealistic.
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c. The effectiveness o f  treatment.
Treatment which is professionally judged to be needed for a specific 
impairment, should be evaluated for its effectiveness. The need for health 
technology assessment arises from the concern that health technology may 
neither be used wisely, nor produce the expected health benefits (Tulloch et 
al, 1987). Many studies using the randomized controlled trial (RCT) have 
given ample warning of how dangerous it is to assume that well-established 
medical therapies which have not been tested are always effective (Cochrane, 
1972). In dental therapies, there are few quantitative assessments of 
effectiveness. Tulloch et al (1987), for example, used the decision analysis 
method to evaluate the clinical management of mandibular third molars. Shaw 
et al (1991) evaluated the risk and benefit of orthodontic treatment by a review 
o f related studies. Antczak-Bouckoms et al (1993) used meta-analysis on 
randomized controlled trials comparing surgical with non-surgical treatment 
for periodontal disease. These systematic reviews have been incorporated into 
“Evidence-based oral health care”.
In assessing the outcome of treatment Antczak Bouckoms (1994) stressed that 
ultimate outcomes should determine the patient’s utilities for the outcome as 
the treatment and the benefits affect many aspects of a person’s life. Thus, 
socio-dental indicators also have a role in assessing ultimate outcomes of 
treatment effectiveness.
d. Perceived impacts without obvious normative needs
The discrepancy between professional and lay people's perception of treatment 
need has been reviewed earlier. Oral disorders, like many other chronic 
degenerative disorders, cannot easily identify a single causal factor, and
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sometimes the pathology underlying particular symptoms is not obvious. 
Professional treatment has a limited role in this situation. The counselling or 
negotiating role between dental professional and client becomes more 
important in treating ill-health in such cases.
2.4.2 Considerations related to socio-dental indicators
Choosing an appropriate indicator for the study should consider many aspects 
o f the index’s qualifications. From a review of the major health status 
measurements, Ware et al (1981) identified five broad categories of their uses; 
measuring the efficiency or effectiveness of health interventions; assessing 
the quality of life; estimating the health needs of a population; improving 
clinical decision making; and understanding the causes and consequences of 
differences in health. The appropriateness of socio-dental indicators for each 
purpose may vary considerably. Thus, it is essential in selecting socio-dental 
indicators for this study, to the match purpose and qualifications of current 
established indicators.
There are at least three major qualifications of socio-dental indicators which 
should be considered for the measure at a population level in health care 
planning. First, the index should be brief and easy to use in large population 
within an appropriate time (Brazier et al., 1992). Second, it should be scaled 
according to units relevant to decision making criteria. Third, the index 
should measure variables specified by a system model to provide the cause- 
effect relationship information for policy makers (Bice, 1976). Therefore, a 
brief indicator with an appropriate scoring system which supports a relevant 
theoretical model is needed and is the basis for the measure to be developed
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in this research.
An extensive review of existing subjective measures of oral health indicates 
that none conform to the criteria outlined above. Many have concentrated on 
understanding the causes and consequences of differences in oral health status 
(Rosenberg et al, 1988; Locker, 1992; Rosenoer and Sheiham, 1994). Some 
focus on a specific outcome. For example, the dental and facial pain 
prevalence and impacts measure (Locker and Grushka, 1987) or the index of 
chewing capacity (Leake, 1990). While the Geriatric Oral Health Assessment 
Index (Atchison and Dolan, 1990) is designed specifically for oral health 
problems of older people.
The Oral Health Impact Profile (OHIP, Slade and Spencer, 1994) and the 
Dental Impact on Daily Living (DIDL, Leao and Sheiham, 1996) come closest 
to the ideal. However, the OHIP, which permits the statistical scoring and has 
a sound theoretical basis, has disadvantages; it is long (49-item questionnaire) 
and uses a standard panel-weighting in different groups of population thus 
failing to consider possible cultural differences. The DIDL has a more flexible 
cultural relevant weighting system but the questionnaire is long and its 
theoretical basis is not as extensive as the OHIP.
The shortcomings of the available indicators lead to the consideration of 
developing the Oral Impact on Daily Performances (see Chapter 3, para 3.3).
2.4.3 Considerations related to propensity of health/illness behaviour
The factors related to health/illness behaviour can be classified roughly into
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two major groups:
Behavioural factors, such as, past behaviour, individuars knowledge, 
attitudes, beliefs, values, perceptions and intentions.
Environmental factors, such as, demographic and economic factors, service 
accessibility and organizational factors.
Even though environmental factors have considerable influence on 
behavioural conditions, in the context of treatment need planning these two 
groups of factors have different implications. The group with low propensity 
due to behavioural factors could be considered as a low priority group for 
treatment need because they are unlikely to seek service or perform health 
related behaviours. That would reduce the effectiveness of some treatments. 
The need for such a low propensity group could predominantly focus on health 
promotion for behavioural change.
People whose unhealthy behaviour is due to poor environmental factors should 
be ethically regarded as the high priority group for treatment need. They 
should be considered as disadvantaged who require positive discrimination to 
improve their service accessibility as well as their educational, economic and 
social environments. The need to improve access to dental service, for 
example, might be targeted, together with need for treatment.
In the context of a propensity measurement, which is different from 
behavioural change prediction for health promotion strategy, the actual habit 
could be considered as the direct estimate of current propensity. There are 
several studies demonstrating that existing peoples’ oral health habits, such
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as tooth cleaning, sugar consumption, smoking or compliance are good 
predictors of future behaviour. Current behaviour are suggested to be one of 
the best available indicators for propensity of health behaviour (Kegeles, 1963 ; 
Gordis, 1979; Kegeles and Lund, 1984; Mullen, 1987). Past treatment seeking 
behaviour is more likely to be caused by accessibility o f services.
However, propensity of oral health behaviour, are related to at least five 
domains; body cleaning and grooming (tooth cleaning), diet (sugar 
consumption), smoking, risk taking (accidents), attitude to professional (use 
of dental services) To date, apart from behavioural prediction or explanatory 
models, there is no practical approach to estimate propensity to maintain or 
change these behaviours.
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2.5 AIMS OF THE STUDY
The main purpose o f the present study is to develop the process of assessing 
dental treatment needs by integrating the perceived oral impact of lay people 
and propensity of people to adopt health care behaviour into normative need 
justified by clinical judgement and to analyse how this new theoretical 
treatment needs modify the conventional planning system of dental treatment 
in a group of Thai adults. In addition, this study also aims to develop an 
appropriate socio-dental indicator for the main purpose, and to investigate the 
factors affecting the integration of socio-dental indicators and behavioural 
propensity of people into the normative treatment need.
2.6 OBJECTIVES
2.6.1 To develop a socio-dental indicator to measure perceived oral impacts 
with the suitable qualification for the integrating process and to test its 
psychometric properties.
2.6.2 To collect data on oral health status, normative treatment need, the 
perceived impact of oral conditions, and the health and illness behaviour on 
a group of 35-44 year-old rural Thais.
2.6.3 To generate the dental treatment need which included perceived oral 
impacts from people with clinical judgements and compare this kind of 
treatment need, namely “Impact-Related Treatment Need”, to the normative 
treatment need in the study population.
62
2.6.4 To explore the preliminary approach to assess the behavioural 
propensity of periodontal treatment and integrate it into the “Impact-Related 
Treatment Need” for periodontal treatment.
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CHAPTERS
THEORETICAL FRAMEWORK
3.1 Theoretical framework for assessing treatment needs
The proposed theoretical framework for assessing treatment need in this study 
focuses on the interaction between various dimensions in identifying dental 
treatment need. From the background of the study, an assumption is made that 
more appropriate dental treatment need should be considered not only from 
professional judgement, but also the related socio-dental impact and 
behavioural factors such as people's perception and propensity.
3.1.1 Interaction between “professional judgement” and “perceived 
impact” of lay people
Traditionally, only professional judgement is used for treatment need 
estimation. Figure 3.1a illustrates the interaction between perceived impact 
and normative treatment need. Area “a” represents the cases where 
professional diagnosed impairment and patient's perceived impact overlap. 
While area “a / ’ represents cases which are identified by professionally 
examination as requiring treatment, the patients themselves do not perceive
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impacts from their oral disorders. Area “aj” is the perceived impacts of 
people, for which professional diagnosis does not provide a pathological basis 
or they are judged by professionals to be unsuitable to treat.
Figure 3.1a Interaction between professional judgement and perceived 
oral impacts of lay people
Professional
judgement 3 2
Perceived impact 
of lay people
Apart from life-threatening and irreversible conditions with long-term effects, 
the combination of both professional judgement and lay people’s perceived 
impact (area ‘a’) is more appropriate for dental treatment need estimations. 
This level of integrated need will be called ‘'Impact-Related Treatment N eed” 
in this study.
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3.1.2 Interaction between “professional judgement”, “perceived impact”,
and “behavioural propensity”
Here, behavioural factors relating to the people’s propensity is taken into 
account. Area “b” in Figure 3.1b represents “Impact-Related Treatment Need” 
cases with substantial propensity to comply with preventive behaviours. 
Dental treatment provided to the cases professionally judged to need care plus 
perceived impact and appropriate propensity of behaviour, should have a more 
effective outcome. Therefore, the cases with this level of integration will be 
called ‘'Effective Treatment N eed”.
Figure 3.1b Interaction between professional judgement, perceived oral 
impacts, and behavioural propensity
Perceived Impact 
of lay people
Behavioral propensity
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3.1.3 Interaction between “professional judgement”, “perceived impact”,
“behavioural and environmental propensities”
Environmental factors, such as demographic, economic and accessibility 
factors, play an important role in treatment seeking and treatment compliance 
behaviours. The group of people with these barriers was considered as having 
higher need for treatment. Figure 3.1c illustrates the inclusion of these factors 
with the previous three factors. Area “c” represents the cases of “Effective 
Treatment Need” with environmental barriers, which will be called 
'^Accessible Treatment Need” in this study.
Figure 3.1c Interaction between professional judgement, perceived oral 
impacts, behavioural and environmental propensities
Environmental propensity
Professional
judgem ent
Perceived impact 
of lay people
Behavioural propensity
Area “c” is included in “Accessible Treatment Need” because of the
i
disadvantages from environmental barriers, e.g. lack of treatment access or
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economical problems. While areas “c i” “c 2 ”, “C3 ” and “C4  ” represent the 
groups with the combination of three from four considerable factors.
The interactions between these four factors have different characteristics for 
different kinds of dental treatment need. The need for replacing missing 
anterior teeth, for example, might have a bigger overlap between normative 
need, perceived impact of people and required behavioural factors than 
periodontal treatment need. The scheme for integrating these factors in 
treatment need estimation for the non-life threatening oral conditions, is shown 
in Figure 3.2.
3.1.4 Theoretical levels of treatment need
According to the variety of interactive conditions, dental treatment needs are 
classified into four levels in relation to factors for need estimation.
Normative Treatment Need
The planning system using normative treatment need level assumes that 
treatment need of people can be measured by professionals. Traditionally, this 
kind of need attempts to reflect overall oral impairments and has several 
shortcomings (see Chapter 2, para 2.1).
Impact-Related Treatment Need
This level of treatment need includes perceived impacts o f oral problems on 
quality of people's lives. Combining people's perception should assist 
prioritizing the non-life threatening conditions and those with unclear norms 
or questionable long-term effects. They are difficult to assess by professionals
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alone. Thus, treatment need is more selective, realistic and based on the 
perceptions of both professional and lay people.
Effective Treatment Need
Effective treatment need concerns, in addition to impact treatment need, the 
effectiveness of treatment due to^erson's behaviour. It takes into account the ^  
propensity of their health and illness behaviour. In impact related treatment 
need, people with low propensity (Area b, in Fig.3.1b) will only receive pain 
relieving and palliative treatment. This group is considered in need of health 
promotion to improve their propensity. Utilizing Effective Treatment Need 
will help the planner to provide more effective treatments and also to balance 
the amounts of resources between curative treatment and health promotion 
programmes.
Accessible Treatment Need
This considers all barriers to effective treatment of the people. In addition to 
the Effective Treatment Need, Accessible Treatment Need considers a higher 
priority of need in people with low propensity due to environmental factors, 
involving their disadvantages of socio-economic status and access to service. 
This environmental disadvantage group (Area c in Fig.3.1c) might highlight 
the need for broader improvements of the service system and reducing other 
barriers of service access. It also presents the high priority need of treatment 
in term of equality in health or “comparative need” (Bradshaw, 1972).
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Table 3.1 Types of treatment need
Types of 
treatment need
Factors to consider Expected service 
to be provided
Normative Need Professional judgement -Full treatment
Impact-Related
Need
Professional judgement 
Perceived Impact
-Selective treatment 
based on impact
Effective Need Professional judgement 
Perceived Impact 
Behavioural propensity
-Selective treatment 
based on impact and 
level of behavioural 
propensity 
* Health promotion
Accessible Need Professional judgement 
Perceived Impact 
Behavioural and 
environmental propensities
-Selective treatment 
based on impact and 
propensities
* Health promotion
* Environmental and 
system change
* intervention to improve propensity o f  people
3.2.5 The decision tree model in dental treatment need assessment
Figure 3.2 shows howto integrate socio-behavioural factors, such as, people's 
perceived impact of oral conditions and people's propensity of health/illness 
behaviour, into the process of need estimation. The decision tree is rooted in 
the practical j decision process in clinical practice where dentists have to 
balance their clinical judgement with patients’ perception and propensity. The 
theoretical framework of the present study attempts to incorporate these 
factors into the dental public health planning in a similar manner.
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In the diagram, treatment need starts from professional diagnosis of dental 
treatment. According to normative treatment need, life threatening and 
conditions needing emergency treatment are considered to received the high 
priority for treating. Apart from that, the availability of effective treatment 
alternative has to be considered at the same time. Need for complicated pulp 
care, for example, might have to replaced by other alternative treatments, such 
as extraction, in an area with no endodontic treatment available.
When there are effective treatments available, the long-term effect o f those 
needs have to be considered. The clearly chronic progressive conditions, such 
as active dental caries, should receive treatment even without perceived 
impact. However, in the case of unclear long term consequences, such as the 
mild or moderate maloccluded teeth, people’s perception of impact from that 
condition should have a major role in justifying need.
Further consideration in the diagram concerns effectiveness of treatments due 
to patient’s behavioural propensity which has an important role for health gain 
from treatment (see Chapter 2, para 2.4.3). The group of people who have low 
behavioural propensity are in need for "health promotion" to improve health 
behaviour for effective dental treatment.
In the group with no professionally assessed treatment need but having 
perceived impacts from oral conditions, counselling sessions might be needed 
to sort out the possible underlying problems.
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Figure 3.2 Flow diagram showing a decision tree of ‘Effective Treatment Need’
Professional judgement
No
Perceived impact ?
Yes
Life threatening or emergency condition?
No- Yes
Counselling
No Yes
I Treatment
Effective treatment available ?
4-
Y^ es
Alternative treatment? (Condition have long-term effect?
 I___________ L
No- es
No Yes
Perceived impact ?
No Yes
Propensity of behaviour ?
Low Medium High
Health promotion Treatment Treatment
& Health promotion
Propensity improvement ?
4
No- Yes
* No treatment provided
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3.2 Theoretical framework in developing a new socio-dental
indicator: The Oral Impacts on Daily Performances
As mentioned in j para 2.4.2, there is a need for developing a new socio-dental 
indicator for this study. The new indicator should be concise with a 
appropriate scoring system and a relevant theoretical support. Figure 3.3 
presents the theoretical framework on which the index of Oral Impacts on 
Daily Performances was based. This framework is modified from the WHO’s 
International Classification of Impairments, Disabilities and Handicaps 
(Wood, 1980; Patrick, 1982), which was adopted and modified for dentistry 
by Locker (1988). The main modification is that different levels of 
consequence variables are established. The first level refers to the oral status 
including oral impairments which most clinical indices try to measure. The 
second level, “intermediate impacts”, includes the possible earliest negative 
impacts caused by oral health status, which are pain, discomfort, or functional 
limitation. Dissatisfaction with appearance was added in this level since 
studies indicated that it was a major dimension of oral health outcomes (Linn, 
1966: Linn, 1976; Helm et al, 1985; Cushing et al, 1986; Soderfeldt et al, 
1992; Leao and Sheiham, 1996). In addition, functional limitation may cause 
pain, discomfort or dissatisfaction with appearance and vice versa. Any of the 
dimensions in the second level may lead to impact on performance ability. 
The third level, or “ultimate impacts” represents impacts on ability to perform 
daily activities which composes of physical, psychological and social 
performance. This level is equivalent to disability and handicap dimensions 
in WHO’s model.
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Figure 3.3 Theoretical model of consequences of oral impacts
{modified from the WHO's International Classification of Impairments, Disabilities and 
Handicaps)
level 1
level 2 : Intermediate 
impSbTs
level 3 : Ultimate 
impacfs"'
Pain
Impairment
Discomfort Functional
limitation
Dissatisfaction 
with appearance
Impacts on daily performances 
Physical Psychological Social
The index of Oral Impacts of Daily Performances (DID?) focuses on 
measuring Level Three consequences. That makes the measure concise and 
yet covers the main consequences. Other concise indicators concentrate on 
some of the intermediate impacts in Level Two such as, measuring pain, or 
chewing ability. OIDP, on the other hand, encompasses all of the 
consequences of the Level Two impacts in performing daily activities. 
Second, it helps to avoid, or at least reduce, overscoring from repeat scoring 
o f the same impacts at each of the three levels. Third, only the significant 
impacts are recorded, by eliminating minor niggling conditions which do not 
lead to impacts on daily performances. By including very small and 
unimportant impacts, other indicators consider any deviation from the norm 
as a problem. For example, in general health, treatment is not recommended 
for minor complaint. If it was, virtually everybody would “need” care. By 
measuring ultimate impacts the screened outcomes should be more useful in
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the context of policy planning as they reflect disability and handicaps. Lastly, 
it is less difficult to measure the behavioural impacts, in terms of performance, 
than the feeling-state dimension. The reliability and validity of behaviorally- 
based measures are easier to establish (Hall et al, 1984). Bergner et al (1976) 
also stressed that, to assess health status in the context of the population at 
large, it is better to rely on the behaviour of individuals than on their feelings.
3.2.1 Performances assessed
The nine physical, psychological and social performances were developed 
from the Comparison Table of Disability Indices (McDowell and Newell, 
1987) and from various other socio-medical and socio-dental indicators, to 
achieve content validity (Smith and Sheiham, 1979; Bergner and Bobbitt, 
1981; Hunt et al, 1986; Cushing et al, 1986; Martin et al, 1988; Atchison and 
Dolan, 1990; Strauss and Hunt, 1993; Slade and Spencer; 1994; Leao and 
Sheiham, 1996). They are :
a. Eating and enjoying food
b. Speaking and pronouncing clearly
c. Cleaning teeth
d. Doing light physical activities such as housework or walking
e. Sleeping and relaxing
f  Smiling, laughing and showing teeth without embarrassment
g. Maintain usual emotional state without being irritable 
h  Carry out major work or social role 
i. Enjoying contact with people
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3.2.2 The scoring system
It was considered very important to introduce a scoring system for the OIDP 
which would generate objective units for decision making. Health indicators 
use a number of ways to quantify the impact; frequency, severity, number of 
items that each subject experienced or a combination of those approaches. 
Weighting between different dimensions of impact recognise the fact that 
items have different effects. The Oral Impacts on Daily Performances system 
attempts to use the logical approach of impact quantification by using both 
frequency and severity. A complementary objective is that the severity score 
weights the relative importance of respondents’ perceived impacts within 
different performances.
From the statistical point of view, both frequency and severity need to have a 
ratio scale to multiply them. A five point scale was selected since there is little 
to be gained by using scales comprising more than five points (Cox, 1957; 
Lissitz and Green, 1975).
Frequency score
The common approach for frequency scaling is to rank order the responses 
from “very frequently” to “rarely or never” and then to assign a numerical 
score to each response category. The validity of this practice has been 
criticized. A critical review pointed out that people use the same adjectives 
in different ways. It cannot be assumed that “frequently” implies the same 
thing to different people, nor that it implies the same frequency when referring 
to common compared to rare health problems (Bradbum and Miles, 1979). 
Therefore, it was decided to express frequency in a more numerical way but 
also to consider the limitation of people’s memory.
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The criteria used for the estimated description in terms of both frequency and 
a spell period, was modified from the questionnaire of the National Survey of 
Health and Development (Medical Research Council, 1989) (Table 3.2). The 
respondent was asked to describe the frequency of impact by the pattern of 
occurrence.
Table 3.2 Criteria of frequency score of oral impacts
Category Score
Never 0
Less than once a month and a spell up to 5 days in total 1
Once or twice a month, a spell up to 15 days in total 2
Once or twice a week, a spell up to 30 days in total 3
3-4 times a week, a spell up to 3 months in total 4
Every or nearly every day, a spell over 3 months in total 5
The time period over which to ask subjects to base their assessment of health 
outcomes is also problematic. Generally, it will be dependent on the aims of 
the study, the nature of outcomes, and balancing these against problems of 
recall bias. In chronic conditions it is necessary to consider longer time periods 
than for acute or non-chronic conditions. The time frame for the OIDP was set 
at the past 6  months period as that was often been used in chronic pain studies 
and considered to be appropriate for the commonly occurring oral 
conditions.
Severity score
From a review of the power law validating studies, McDowell and Newell
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(1987) concluded that people can make subjective judgements in a remarkably 
internally consistent manner using a ratio, rather than an ordinal scale. People 
can judge, in a consistent manner, how many times stronger one stimulus is 
than another. Accordingly, the perceived severity of impacts in the OIDP was 
derived by asking respondents to justify the score, ranging from 0 to 5, as an 
indication of how much trouble it caused to their daily living. 5 represents 
“extreme” and 0 represents “none”. The severity score provided the other 
dimension of impact, in addition to the frequency. Moreover, it gives weight 
to the relative perceived importance of the impacts. This approach should 
make valid the summation of each performance score to a total and to the final 
score.
Scoring method
The score representing the total impact on each performance was calculated 
by multiplying the frequency with the severity score. The total score was the 
sum of all the performance scores for an individual. Then the sum was 
divided by the maximum possible score (9 performances X 5 frequency score 
X 5 severity score = 225) and multiplying by 100 to give a percentage score; 
the OIDP for the individual.
3.3.3 Causal relationship of impacts
The aim of assessing causal routes was to provide information for relating the 
causes and consequences of differences in dental impacts on health. To 
increase the usefulness of the OIDP for assessing specific treatment needs, 
questions were asked about the perceived causal symptoms and impairments 
of any impact on performance. Respondents who perceived any impact were 
asked whether the major cause of their problems was from pain, discomfort,
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limitation in function, dissatisfaction with appearance or other problems. 
Then they were asked to specify the oral impairments, such as toothache, loose 
tooth, gum abscess or bad breath, which they perceived caused their problems. 
Lay people's terminology of oral conditions differs from clinicians’. 
Toothache might include oral conditions from either dental caries, periodontal 
disease or others, which they were not capable of differentiating. Descriptive 
or normal analytical statistics were applied without scoring .
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CHAPTER 4
METHODS
The study was performed as an investigation of treatment need in a group of 
Thai adults living in one district. The data on socio-dental and behavioural 
factors were collected, in addition to the basic information used in 
conventional dental public health planning. Various types of data were then 
analysed and integrated according to the proposed theoretical framework. The 
new modified treatment need estimation system will be compared to the 
conventional system, in terms of the extent of needs, as well as practicality for 
dental care planning.
The results of this study should not be extrapolated to be representative for the 
general population. The study objective is to develop a treatment need system 
using data from a representative population.
4.1 Sample
The sample was drawn from Ban Phang district in Khon Kaen province, 
Thailand by the following process:
4.1.1 Age group
The subjects were 35-44 year-olds. Age is an important factor for studying
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determinants of oral health status, oral health behaviour and perceived impact 
of oral problems. Adults were used for the study population because, in the 
context of socio-dental and behavioural measures, they could provide direct 
information. They are also supposed to responsible for their own health care, 
such as seeking dental service, unlike children or older people who are 
generally more dependent. The 35-44 year-old group was chosen because it 
is the standard monitoring group for oral health condition of adults (WHO., 
1987).
4.1.2 Sampling method and sample size
This study intends to apply the new approach of dental treatment need 
estimates within the basic oral health survey method, usually implemented 
worldwide. The cluster random sampling method with quota sampling 
approach recommended by WHO (1987) for oral health planning, is the most 
suitable method and was selected for the present study. The Ministry of Public 
Health of Thailand also recommended the same approach in the Manual of 
Oral Health Survey for Local Planning (1987), which has been widely used in 
oral health surveys at district level in Thailand. From this guideline, sampling 
sites are usually chosen so as to provide results for population groups likely 
to have different disease rates. Between 10 to 15 sampling points are usually 
sufficient for countries with small to moderate populations. A total o f 20-25 
subjects is sufficient in populations where oral disease levels are estimated to 
be low or very low. Therefore, basically, the sample size of 200-325 would 
be acceptable for the survey.
The above guideline was applied as a minimum level for cluster random 
sampling in the study area. Ban Phang district is a rural district in the area
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with very low oral disease levels. The estimated mean DMFT in 12 years 
population in North-Eastern Region of Thailand, where Ban Phang situated, 
was 1.3 (SE 0.06) and in 35-44 years was 4.5 (SE 0.26), which is very low 
prevalence with a small variability. 11.2 per cent of 35-44 years people had 
deep periodontal pockets ( ^ 6  mm) (Department of Health, 1995). There is 
no significant difference in socio-economic status or lifestyle across the whole 
district.
Four of the seven subdistricts were selected according to geographical criteria 
(see Appendix 4). Two villages from each sample subdistrict was randomly 
sampled. 28 to 35 subjects per study village were randomly selected. 
Additional sampling villages were drawn if there were not enough subjects per 
analytical cell. Finally, 524 subjects from 16 villages were selected. 
However, only 501 subjects (95.6%) had both interviews and oral 
examinations. The main reason why subjects were not available for oral 
examination was work constraints.
4.2 Information collected
Five main categories of data were collected (see Appendix 1-3);
4.2.1 Demographic data.
The demographic information was obtained from each sample based on the 
date of examination time-ffame (January - May, 1995). The study and control 
variables were :
a. Age
b. Gender
c. Geographic location
d. Occupation
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e. Education level
f. Marital status
4.2.2 Oral health status and treatment need.
A standard WHO oral health assessment form (WHO, 1987) and the oral 
examination form from the International Collaborative Study of Oral Health 
Outcomes (ICS II, WHO, 1989) were modified to collect the following data:
a. Dentition status and treatment need of teeth
b. Community Periodontal Index of Treatment Need (CPITN)
c. Sextants with bleeding gingiva and calculus (independently from CPITN)
d. Plaque level.
e. Oral mucosa and bone lesions
f. Malocclusion and orthodontics treatment need
g. Opacities and other enamel disorders and treatment need
h. Denture wearing and need for dentures
i. Bridge status and need for bridge
j. Temporo-mandibular joint assessment 
k. Need for immediate care
4.2.3 General health perception and role functional status
The questions extracted from the SF-36 health survey questionnaire 
(Jenkinson et al, 1993) was asked about respondent's general health perception 
and functional status in the following dimensions:
a. General health perception
b. Role limitations due to physical problems
c. Role limitations due to emotional problems
d. Social functioning
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4.2.4 Socio-dental data
The Oral Impact on Daily Performance (see Chapter 6 ) was developed to 
assess the perceived impacts o f oral conditions by asking about oral impacts 
affecting the following performances:
a. Eating and food enjoyment
b. Speaking and pronouncing clearly
c. Cleaning mouth eg. tooth brushing
d. Other light physical activities
e. Sleeping and relaxing
f. Smiling, laughing and showing teeth without embarrassment
g. Maintain usual emotional state without being irritable
h. Carry out major work or role
g. Contact with people
The frequency and severity of the impact was assessed to calculate the total 
impact score. The perceived causes of the impact due to pain, discomfort, 
functional limitation, appearance dissatisfaction and related oral impairment 
was recorded.
4.2.5 Behavioural data
The questionnaire for interviewing was used to collect the following 
behavioural data:
a. Current tooth brushing behaviour
b. Current sugar consumption behaviour
c. Current smoking behaviour
d. Past dental service utilization
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e. Treatment compliance behaviour
f. Socio-psychological variables related to seeking treatment;
- Perceived susceptibility to oral diseases
- Perceived benefits of dental treatment
- Perceived barrier to dental treatment
- Future intention for treatment seeking
4.3 Study implementation
The leaders and local health authorities of study areas were contacted to gain 
their permission and co-operation. The sample was selected for investigation 
mainly through health authorities and village health volunteers.
A pilot study was carried out in a few villages to test validity and 
appropriateness of the questionnaire. The main study took place after 
adaptating the study measures. All subjects were examined by one examiner 
and interviewed by one interviewer. Intra-examiner reliability were controlled 
by the re-examination and re-interview of 10 percent of the sample.
4.4 Data processing and analysis
The data collected was checked for accuracy and recording errors. Data was 
entered and analysed using SPSS/PC+ version 6.0.
Level of analysis
Descriptive level
There were two purposes for this level of analysis. The first was to describe 
the sample distribution, demographic characteristics, oral health status, 
perceived impacts of oral problems, health and illness behaviour. The second
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was to describe and compare different types of treatment need according to the 
theoretical framework. Much of the data presented are in the form of 
straightforward number and percentages.
Analytical level
The purpose of this level of analysis was to test the psychometric properties 
of the OIDP and to examine its relationship with clinical oral conditions and 
selected demographic characteristics. Bivariate and multivariate statistical 
analysis were applied to obtain statistical associations where it was applicable.
Details of analytical procedures in specific sections were as follows;
4,4,1 Testing psychometric properties o f  the Oral Impacts on Daily 
Performances
Reliability
Test-retest reliability of the questionnaire was done by repeating interviews on 
28 subjects, three weeks after the first interview. Kappa statistics of response 
agreement and reliability coefficient were calculated. Homogeneity of items 
was tested through item-total score correlation analysis. Cronbach's 
coefficient alpha (Cronbach, 1951) was used to indicate internal consistency 
reliability or homogeneity of items within the questionnaire.
Validity
Four types of validity were tested; face, content, criterion and construct 
validity (Anastasi, 1982).
Face validity, is not validity in a technical sense; it refers to whether the scale
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appears superficially to “look valid” in the view of examinees or 
administrative personnel. Face validity of the OIDP was tested in a pilot study 
with regard to content, wording, scoring method and ease and appropriateness 
of administration. Content validity, or content coverage was studied through 
a literature review of various socio-medical and socio-dental indicators and 
then the pilot study.
Criterion validity, which involves assessing an instrument against an absolute 
standard, is seldom available for quality of life instruments since they measure 
phenomena which are experiential and subjective (Cox et al, 1992). Criterion 
validity o f this study was tested by the relationship between the indicator 
scores and the general perception of oral impacts, as suggested by Locker and 
Miller (1994).
The construct validity of a scale is the extent to which the scale can be said to 
measure a theoretical construct or trait. In the present study, the extreme 
groups method was applied by comparison of the OIDP scores between two 
groups; one with a relatively healthy oral status and the other with obviously 
unhealthy status. It was hypothesised that those with poorer oral status in 
terms of number of sound, decayed, and missing teeth, and number o f deep 
periodontal pockets, would report more impacts, or have higher scores.
4,4,2 Assessing ^Impacted- Related Treatment Need^
Impact-Related Treatment Need, as previously stated in Chapter 3, is the need 
derived from a combination of professional judgement and lay people’s 
perceived impacts of oral problems on the quality of their lives. In terms of 
data analysis, the combining included two main procedures;
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A) Identifying the specific perceived impacts based on OIDP measures, which 
possibly are the cause o f  specific normative treatment needs.
The general OIDP score, which measures all oral impacts on subject’s daily 
living, is too broad to assess the impact from one particular oral impairment 
which needs a specific treatment. OIDP scores caused mainly by toothache, 
for example, would not indicate lack of denture or need for one. Therefore, 
only oral impairments with some causal oral conditions were used to identify 
a specific treatment need.
The criteria for selecting specific causal impairments for a specific treatment 
need in the present study is shown in Table 4.1.
Because lay people often could not be very specific about which impairment 
was related to their impacts, relating the perceived impairment to specific 
treatment is imprecise. However, this approach should significantly eliminate 
perceived impacts from some oral conditions which are definitely not related 
to treatment need when integrating perceived impacts with normative need.
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Table 4.1 Possibly related perceived impairments to identify Impact-related 
treatment need
Treatment Possible related perceived impairments
Extraction toothache, loose tooth, position o f teeth, tooth decayed 
- bad breath 
- gum abscess
Pulp care - toothache, tooth decayed 
- bad breath 
- gum abscess
Filling - toothache, colour o f  teeth, tooth decayed 
- bad breath 
- defective filling
Root planing 
/Periodontal surgery
- loose tooth
- bad breath
bleeding gum, gum abscess, receding gum
- calculus
Scaling bleeding gum, gum abscess, receding gum 
- calculus
Prosthesis tooth loss, position o f teeth, colour o f  teeth 
- loose denture
Orthodontics - position o f  teeth 
- deformity o f  face or oral cavity
TMJ treatment - jaw clicking, jaw locking
B) Selecting subjects with a normative treatment need, who also had the 
specific perceived impact (specific OIDP scores).
Persons with Impact Related Treatment Needs were selected from subjects 
with a normative treatment need, who also had the specific OIDP score for that 
treatm ent need. The different cut-off points o f OIDP score can be used to 
classify groups into different priority groups. This would help administrators 
in planning. Where resources are limited, for example, the planners might
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selected higher cut-off points for OIDP score, to include serious impact 
related treatment needs.
In addition, within the context of OIDP scores of a sample, there should be 
some guidelines indicating the meaning of the OIDP scores. In a direct 
interpretation, persons with OIDP scores over 0 have some perceived oral 
impacts. However, a very low OIDP score might represent a very low 
perception of impact (low frequency with a low severity), which could be 
considered as non-significant. The appropriate cut-off points of OIDP scores 
were drawn from a range of scores showing the relationship in persons who 
had good and moderate oral conditions, and persons who reported taking 
hardly any trouble and fair amount of trouble with their mouths.
4,3 Assessing ^Effective Treatment Need*
Effective Treatment Need is the need which derived from a combination of 
professional judgement, lay people’s perceived oral impacts and behavioural 
propensity. The process for assessing ‘Effective Treatment Need’ was 
developed by using periodontal treatment need as an example. The combining 
included two main procedures;
A) Identifying the criteria fo r behavioural propensity o f  periodontal treatment 
The importance of behavioural propensity of people for the effectiveness of 
periodontal treatment studied on the basis of current concepts of periodontal 
disease were reviewed, as well as from the results of the present study. 
Bivariate statistics and Logistic regression were applied to detect the statistical 
significant association of possible behavioural-oriented risk factors for 
periodontal destruction of sample.
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To define an appropriate cut-off point of the significant risk factors, the 
sensitivity and specificity of cut-off points in detecting periodontal destruction 
were calculated.
Sensitivity is defined as the probability that the test method under study gives 
a positive finding when the chosen validation criterion also gives a positive 
finding (Abramson, 1974) or the proportion o f  true positives that are correctly 
identified by the test (Altman, 1991).
Specificity is defined as the probability that the test method under study gives 
a negative finding when the chosen validation criterion also gives a negative 
finding or the proportion o f  true negatives that are correctly identified by the 
test.
The Receiver Operating Characteristic (ROC) curve was applied to decide the 
‘best’ cut-off point in relation to the optimum of both sensitivity and 
specificity. ROC-analysis is often used to study characteristics properties of 
diagnostic tests. The analysis has been introduced to dentistry in some studies 
of dental decision making (Goldstein et al, 1971; Grondahl, 1979; Hanley and 
McNeil, 1982; Kay and Knill-Jones, 1992). This approach is to plot the 
sensitivity versus 1-specificity for each cut-off point. On the assumption that 
the ‘cost’ o f a false negative results is the same as that of a false positive 
result, the best cut-off point is that which maximizes the sum of the sensitivity 
and specificity, which is the point nearest the top left-hand comer (Altman, 
1991).
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B. Selecting subjects with Impact-Related Treatment Need, who also had the 
acceptable level o f  behavioural propensity.
Persons with Effective Treatment Needs for periodontal treatment were 
selected from subjects with a Impact-Related Treatment Need, who also had 
the acceptable level of behavioural propensity, defined by the earlier 
procedure.
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CHAPTER 5
SAMPLE CHARACTERISTICS, ORAL HEALTH STATUS, 
INCIDENCE OF ORAL IMPACTS 
AND ORAL HEALTH BEHAVIOURS
This chapter presents the basic descriptive results from the study, in relation 
to sample characteristics, clinical oral health status, perceived impacts from 
oral conditions and behavioural patterns. This descriptive information 
provides a general picture of the study sample as well as all the sources of 
information used in generating the socio-dental indicator and the model of 
dental treatment needs.
5.1 Sample Characteristics
The study area. Ban Phang district, is a small rural district in Khon Kaen 
province, Thailand. It was chosen as a typical district of the North-Eastern 
Region of Thailand. The district consists of 66 villages in 6 sub-districts. Total 
registered population in 1994 was 39,333. However, many are classified as 
temporary migrants. They go to work in cities, mostly as labourers, and come 
back occasionally to their families. Table 5.1 shows the demographic 
characteristics of the 501 35-44 year-old sample selected by a cluster random 
sampling procedure, by which 16 random villages of 4 stratified random
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subdistricts were selected.
The sample was homogeneous socio-economically. The majority were married 
(92.4%), agricultural workers (76.8%), and had a highest education level o f 
grade 4 (85.4%) which was the compulsory level during their education. The 
sample was predominantly female (65.3 %) due to the temporary migration o f 
the males.
Table 5.1 Demographic characteristics of the 35-44 year-old Ban Phang sample
Demographic characteristics Persons Per cent
Sex: n=501
Male 174 34.7
Female 327 65.3
Marital status:
Single 15 3.0
Married 463 92.4
Divorced 14 2.8
Widowed 9 1.8
Occupation
Agriculture 385 76.8
Labour 43 8.6
Shop-owner 27 5.4
Government officer 20 4.0
Housewife 11 2.2
Employee 8 1.6
Others 7 1.4
Education: highest educational 
level
None 3 0.6
Grade 4 428 85.4
Grade 6-7 32 6.4
Grade 9 13 2.6
Grade 12 11 2.2
Diploma 4 0.8
Bachelor degree 10 2.0
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5.2 Oral health status
The sample had little dental caries (Table 5.2). The mean DMFT was 2.7 
teeth, of which 1.6 were missing teeth and only 0.03 were filled. The majority 
(79.8%) had 28 or more sound teeth. Only 1.6% had less than 20 sound teeth. 
27.7% of the sample were caries free. The prevalence o f periodontal 
destruction was high, 21.5 and 90.2 percent had deep and shallow periodontal 
pockets respectively. 84 % had gingival bleeding in more than half o f six 
sextants. 12 percent were clinically classified as having moderate to severe 
malocclusion. 9 percent had temporomandibular disorders, mainly joint 
clicking and self-correcting blocking of the joint. Fluorosis prevalence was 
quite high (20.4%) although the fluoride level in ground water in this area is 
very low (0.0 - 0.4 ppm.). The prevalence of fluorosis was similar
to that reported for the North-Eastern region in the National Oral Health 
Survey (Dental Public Health, Thailand, 1990). However, most of enamel 
defects were very mild. Only one case needed treatment for defects. 
Wearing of ^ prostheses was very rare. Only 7 subjects (1.4 %) had dentures 
or bridges.
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Table 5.2 O ral health status o f  the Ban Phang sam ple
Oral health status and related behaviour Value
1. Sound teeth:
- number (%) o f  subjects who had;
28 sound teeth or more 400 (79.8%)
20-27 sound teeth 93 (18.6%)
less than 20 sound teeth 8 (1.6%)
-mean (sd) sound teeth 29.1 (3.1)
2. Caries experience:
- mean (sd) o f  Decayed, Missing and
Filled teeth (DMFT) 2.7 (3.1)
- mean (sd) o f  Decayed teeth 1.04 (1.8)
- mean (sd) o f  Missing teeth 1.6 (2.1)
- mean (sd) o f Filling teeth 0.03 (0.3)
3. Periodontal status:
Deep periodontal pockets (>6 mm)
-number (%) o f  subjects who have deep
periodontal pockets involved in;
more than half sextants (4-6) 18 (3.6%)
half or less sextants (1-3) 89 (17.8%)
no sextant o f  mouth 394 (78.6%)
-mean (sd) sextants that had deep periodontal
pockets (0 to 6) 0.4 (1.1)
Shallow periodontal pockets (4-6 mm)
-number (%) o f  subjects who have shallow
periodontal pockets involved in;
more than half sextants (4-6) 248 (49.5)
half sextants or less (1-3) 204 (40.8)
no sextant o f mouth 49 (9.8)
-mean (sd) sextants that had shallow
periodontal pockets (0 to 6) 3.3 (1.9)
Gingival bleeding (measured independently
from calculus and periodontal pockets)
- number (%) who have gingival bleeding
involving;
more than half sextants (4-6) 425 (84.9)
half sextants or less (1-3) 61 (12.2)
no sextant o f mouth 15(3.0)
- mean (sd) sextants that had gingival
bleeding (0 to 6) 5.1 (1.5)
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Oral health status and related behaviour Value
4. Oral cleanliness
-Mean (sd) plaque score (0 to 3) 0.9 (0.5)
5. Malocclusion status :
-number (%) o f subjects who had ;
no malocclusion 329 (65.7%)
slight malocclusion 112 (22.4%)
moderate to severe 60 (12.0%)
6. Temporomandibular joint conditions:
- number (%) o f subjects with;
Normal TMJ 455 (91.0)
Joint clicking 20 (4.0)
Self-correct locking o f TMJ 18(3.6)
TMJ dislocation 4 (0.8)
Pain related to TMJ 3 (0.6)
7. Enamel disorders
- number (%) o f subjects who had;
None 394 (78.6)
Fluorosis 102 (20.4)
Hypoplasia 4 (0.8)
Opacities 1 (0.2)
8. Prosthetic status
Partial denture
- Upper 5(1.0)
- Lower 1 (0.2)
Full denture
- Upper 1 (0.2)
- Lower 0(0)
Bridge
- Upper 1 (0.2)
- Lower 1 (0.2)
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5.4 Incidence of oral impacts on daily performances
73.6 % of all subjects had at least one daily performance affected by an oral 
impact during the past 6 months. The majority of sample (56%) had oral 
impacts on 1 to 3 of the 9 performances. Among affected persons, the average 
number of performances affected was 2.6 (Table 5.3).
Incidence, frequency and severity of oral impacts on daily performances are 
presented in Table 5.4. The highest incidence of affected performances were 
Eating (49.7%), Emotional stability (46.5%), and Smiling (26.1%). While the 
high frequencies (or long duration) impacts affected Eating (3.3) and Speaking 
(3.1) performances, the severity scores were high for Sleeping (4.3), Physical 
activities (3.7), and both the social performances; work or major role (3.4) and 
enjoyment o f contact other people (3.5).
Subjects with a performance affected were asked what symptoms caused the 
change in performance, and the condition which caused the symptom. Pain 
and discomfort were the main causal symptoms of impacts (40.1 %), for 
almost every daily performance, except Smiling (Table 5.5). 26.3 percent 
reported dissatisfaction with appearance as their main symptom of impacts, 
mainly affecting Smiling and Contact with people. While a very low 
proportion complained of functional limitation (5.6%); it was a major causal 
symptom solely of the Speaking performance.
Toothache was the major causal impairment (32.7 %) for almost all aspects of 
performance. Position of teeth, tooth decayed or tooth hole, bad breath and 
gum abscess were impairments affecting 10 or more percent of subjects. 
Position of teeth (16.6%) was perceived as a main cause of impacts on Eating,
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Smiling and Emotional stability. Tooth decayed (13.4%) involved mainly 
Eating performance. Bad breath (13.4%) affected Contact with people. While 
gum abscess ( 10.0%) was one o f the prime causes o f the Emotional stability 
performance.
Table 5.3 Frequency distribution of number of performances affected by 
oral problems over the past six months
Number of 
performances 
affected
Number of 
persons
Per cent 
affected
0 135 26.9
1 115 23.0
2 94 18.8
3 71 14.2
4 37 7.4
5 24 4.8
6 18 3.6
7 5 1.0
8 2 0.4
9 0 0.0
Mean (o f total sample) = 1 .9 , SD. = 1 .8  (n=501)
Mean (of affected persons only) = 2.6 , SD. = 1.6 (n=366)
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T able 5.4 The incidence, frequency and severity o f  oral
im pacts on various daily perform ances
Daily performances
%
person
affected
Mean 
Frequency 
score (0-5)
Mean 
Severity 
score (0-5)
rt =501 O f persons 
affected
O f persons 
affected
a. Eating 49.7 3.3 (1.4)* 2.9 (1.3)*
b. Cleaning teeth 2&8 2.5 (1.4) 2.6 (1.2)
c. Speaking 4.0 3.1 (1.3) 3.3 (1.6)
d. Physical 
activities
2.4 1.4 (0.5) 3/7 (1.3)
e. Sleeping 11.8 1.4 (0.6) 4.3 (1.0)
f. Smiling 26.1 2.4 (1.1) :L7 (1.3)
g. Emotional 
stability
4&5 2L6 (1.3) 3X) (L4)
h. Major role 
activity
9.6 1.3 (0.5) 3.5 (1.4)
i. Contact with 
people
18.4 :L6 (1.3) 3/1 (1.3)
Total 73.6** 2.7 (1.2) 2.7 (1.2)
* Standard deviation
** overall percentage ofpersons who had impacts affecting at least one performance 
(average number o f  performances affected per person was 1.9, SD=1.8)
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Table 5.5 Perceived causai symptoms and oral impairments relating to 
the affected performances
Daily performance Main Symptoms 
leading to impacts
Main Oral impairments 
causing oral impacts
n % n %
a. Eating Pain 146 5&6 Toothache 128 51.4
Discomfort 90 36.1 Tooth decayed 45 18.1
Position o f  teeth 29 11.6
b. Cleaning teeth Pain 61 5&7 Gum abscess 29 2&6
Discomfort 40 38J Toothache 24 233
Oral ulcer 13 12.6
c. Speaking Functional 12 60.0 Toothache 6 30.0
limitation Missing teeth 6 30LO
Pain 7 35^ Oral ulcer 4 2&0
d. Physical Pain 12 100.0 Toothache 10 833
activities
e. Sleeping Pain 58 9&3 Toothache 53 89^
f. Smiling Dissatisfaction Position o f  teeth 38 29^
with appearance 128 97.7 Calculus 26 19^
Colour o f teeth 20 153
Missing teeth 19 14.5
g. Emotional Pain 135 592 Toothache 43 483
stability Discomfort 86 37.7 Gum abscess 27 11.8
Position o f  teeth 20 8.8
h. Major role Pain 47 9T9 Toothache 43 89.6
activity
i. Contact with Discomfort 61 663 Bad breath 60 65.9
people Dissatisfaction Toothache 6 6.6
with appearance 21 2Z8 Missing teeth 5 5.4
Total: Pain 201 40.1 Toothache 164 323
Discomfort 201 40.1 Position o f  teeth 83 1&6
Dissatisfaction Tooth decayed/hole 67 13.4
with appearance 132 263 Bad breath 67 13.4
Functional Gum abscess 50 10.0
limitation 28 5.6 Calculus 31 6.2
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5.4 Oral health and illness behaviour
The majority of subjects (62.1%) brushed their teeth twice daily. Almost all 
of the rest (34.7%) brushed their teeth once a day.
To investigate sweet preference, to estimate the tendency to sugar 
consumption, the estimated teaspoons of sugar added to tea/coffee was 
assessed. However, the dietary pattern of the samples are different from 
Western populations in which this question had been widely used. Even after 
adding the chocolate drinks, which is as popular as tea or coffee among the 
villagers (eg. Ovaltine, Milo), the non response rate due to uncommonness of 
the practice of this kind of drinking, was still high (28.7%). The 
supplementary question, sugar adding in noodles was selected. A noodle meal 
is one of the most popular meals for the eating out for rural Thai people. The 
basic seasoning for noodles, found on the table, is composed of sugar, fish 
sauce, dried chilli and vinegar. Only 3.6% did not respond to this question.
70.5 percent of subjects added sugar frequently to their tea, coffee or chocolate 
drinks. 40.2,37.8 and 22.0 percent added up to 3,4-6, and 7 or more teaspoons 
respectively. While 93.0 percent added sugar frequently to their noodles, of 
which 51.8, 25.2 and 22.2 percent usually added up to 1, 2 and 3 or more 
teaspoons respectively. It should be noted that, generally, Thai people add 
much more sugar in tea, coffee or chocolate drinks, which are considered as 
a kind of desert or sweet drink, than what they add to their main food such as 
noodle.
21.4 percent of the sample was current smokers; 6.6 percent were past 
smokers. Almost all of them were male (99.3 %). Some of current smokers
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(22.4 %) used the self-made cigarette from local shredded tobacco instead of 
manufactured cigarette. Comparison between number of manufactured 
cigarettes and grams of tobacco could not be directly adapted by weight, since 
there was difference of strength between these two types o f cigarette which 
caused different amount of smoking. From an assessment among a group who 
smoked both types of cigarettes, 1 manufactured cigarette per day could be 
equivalent to 3 grams of tobacco per week of self-made cigarette in their 
actual smoking manners.
Dental service utilization of this population was generally very low (Table 
5.6). 57.9 percent of subjects said that they had never visited a dentist in their 
lives. Only one fourth had their last dental visit in the past two years and 
mostly, they went once. Most subjects who had dental visits during the past 
two years (80.6%), had attended because of pain or advanced symptoms of 
oral conditions.
The related oral health behaviour and attitudes provided some possible 
explanations of the above pattern of dental services utilization (Table 5.6). In 
terms of general perception of past trouble from mouth and teeth, the majority 
o f people (63.9%) perceived only a little trouble. Only 11.2 percent said that 
they had a lot of trouble from oral conditions. 54 percent thought that dental 
treatment definitely makes their teeth and mouth healthier. Very few said that 
they did not believe in the benefit of dental treatments, 41.7 percent were 
uncertain about the good and harm from dental services. Complications from 
tooth extraction, particularly involving the nervous system and sight, were the 
most common mentioned in this regard. A quarter also reported that they are 
(or would be, in case of no actual experience) really frightened when they go
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to a dentist. However, the majority (75.8%) still said that they would go to see 
dental personnel if  they have dental problems. The reasons, of those who 
would not, were fear (47.3%), uncertainty of dental benefit and complication 
(37.3%), lack of time (34.5%) and cost (29.1%).
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Table 5.6 O ral health behaviour o f sam ple
Persons (%)
1. Frequency of tooth
brushing per day
0 2 (0.4)
1 174 (34.7)
2 311(621)
3 or more 14(2.8)
2. Sugar consumption
- Adding sugar to
tea/coffee/chocolate
Cannot answer 144 (28.7)
Never 3 (0.6)
Rarely/sometimes 1 (0.2)
Frequently 353 (70.5)
number o f  teaspoon added
Up to 3 143 (402%
4-6 134(374%
7 or more 78 (22.0)
(Mean = 5.0, SD = 3.1, Median =
4, Mode = 6, Percentile 75 =6)
- Adding sugar in noodle
Cannot answer 18(3.6)
Never 20 (4.0)
Rarely/sometimes 14(2.8)
Frequently 449(93X%
number o f teaspoon added
Up to 1 234(51.8)
2 114(25.2)
3 or more 104(22.2)
(Mean = 1.9, SD = 1.7,
Mode = 1, Median = 1,
Percentile 75 = 2)
Frequency o f sweets (desert/drink)
during yesterday
0 178 (352%
1-2 240(47.(%
3-4 61 (12.2)
5 or more 22(4/%
(Mean= 1.3, SD= 1.6, Mode =0,
Median= 1)
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Persons (%)
3. Smoking experience
Never 361 (81.1)
Past smoker 33(64%
Current smoker 107 (21.4)
number o f  cigarettes per day
up to 5 19(22.5)
6-10 29(344%
11-15 14(26.7)
16 or more 22 (26.7)
Mean = 11.7, SD =6.8, M ode=l0,
Median = 10, Percentile 75 = 18
or
grams o f tobacco per week
Up to 15 4(14.8)
1 6 -3 0 11 (40.7)
31 -4 5 3(11 .1 )
46 or more 8 (29.6)
Mean = 31.4, SD = 20.1,
Mode = 50, Median = 25,
106
Table 5.7 Behaviours and attitudes to dental services
Persons (%)
1. Last dental visit
Never 290(573^
> 5 years 3 5 (7 1 0
2+ - 5 years 54(10 .8 )
1 + - 2 years 38 (7.6)
< 1 year 84(16 .8 )
2. Number of dental visits in the past 2 
years
0 3 7 0 (7 3 3 0
1 85(17 .0 )
2 26 (5.2)
3 or more 20 (4.0)
3. The reasons for dental visits
(in the past 2 years)
Check up 6 (4 .7 )
Having early symptoms 2 4(18 .6 )
Having pain or advanced symptoms 104(80.6)
Appointment 10(7.8)
4. Overall past trouble from mouth 
and teeth
Much 56(11 .2 )
Fair 125 (25X0
Little 3 2 0 (6 3 3 0
5. Do you think that dental treatment 
can help your teeth and mouth to be 
more healthy?
Yes/ absolutely 271 (54.1)
Probably/ not sure 2 0 9 (4 1 3 0
No 10(2.0)
Don’t know 11(2 .2 )
6. Feeling when go to the dentist
Really frightened 120(24X0
Fairly nervous 43 (8.6)
A little bit nervous 30 (6.0)
Not nervous 308 (6130
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Persons (%)
7. If you have dental problems, will you 
go to see dental personnel?
Definitely 380(75J%
Probably/ not sure 16(3.2)
No 105 (2T0)
If no or not sure, what makes it difficult 
for you to visit dental personnel?
Fear 52 (47.3)
Dental benefit/complication 41 (37.3)
Time 38 (34.5)
Cost 32 (29.1)
Service availability 8 (7.3)
Impression from previous visit 7 (6.4)
Others 2(T8)
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5.5 Discussion
The demographic, oral health status and related behaviour characteristics of 
the sample of rural Thais demonstrated clearly that, the sample of adults had 
a low dental caries and low dental services utilization. Their caries experience 
level was comparable to rural people in the North-Eastern region of Thailand 
from the National Oral Health Survey in 1994, in which DMFT of this region 
(including urban area) was 4.5 (Department of Dental Public Health, 1995). 
While the percentage of persons who had a dental visit during the past year 
(16.8%) was much lower than the regional or rural statistics of this age group 
(47.8%, 38.8%).
The incidence of oral impacts in this low dental caries population, with DMFT 
of only 2.7 teeth, was high. The incidence of 73.6 percent was similar to that 
found in studies in industrialized, high dental disease populations in which 
measures of multiple subjective oral impacts were used. Cushing et al (1986) 
found that 71 percent of factory workers in England aged 16-60 years had at 
least one oral impact. Locker (1992) reported that 30.5 percent of Canadian 
adults aged 50 years and over had chewing limitation, 37.2 percent pain, and
67.5 percent had one or more other oral symptoms. The incidences in the 30- 
49 years group from the Canadian study were 4.8, 36.7 and 51.8 percent, 
respectively (Locker and Miller, 1994).
The high incidence of oral impacts in the current study was similar to that 
found in a study to assess community health problems and felt needs in other 
districts of Khon Kaen (Na Nakom et al, 1993). In that study, oral problems 
was perceived as one of the five main health problems. A similar phenomenon
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was found in the recent National Oral Health Survey in Thailand, 82.2 
percent of rural 35-44 year-old Thais reported having oral symptoms (tooth 
sensitivity, toothache or gum abscess) during the past year. Interestingly, this 
incidence was higher than in older age groups (60-74), or in urban areas with 
higher prevalences of oral diseases. Locker and Slade (1994) also found in a 
study o f Canadian 50 year olds and over that oral disorders had their greatest 
impact on younger subjects and subjects with socio-economic, and general 
health disadvantages.
The high incidence of oral impacts affecting Eating, Emotional stability or 
Cleaning teeth were chronic character with high frequency or long duration, 
but low severity. In turn, performances which were not commonly affected, 
such as Physical activities. Major role activity or Sleeping, tended to cause 
more “acute” effects with low frequency or short duration, but high severity. 
The results, which showed that frequency and severity presented the 
paradoxical effect on some performances, provided a sound background to 
include both scores in developing of the indicator Oral Impact on Daily 
Performances.
The oral impacts on daily performances were mainly induced by pain and 
discomfort. The very low proportion (5.6 %) of functional limitation 
perceived as the causal symptom of the impacts, was similar to the 4.8 % with 
limitation in chewing and 6.0% with problems in speaking, in a study in 30- 
49 year old Canadian (Locker and Miller, 1994). Even in this low caries 
population, 32.7% of subject said toothache was a cause of their oral problem. 
However, these perceived physical causes were lay people's judgements which 
might be different from clinicians. Toothache, for example, might include oral
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impairments from either dental caries, periodontal disease, or other oral 
conditions, which the subjects were not capable of differentiating.
The finding that [these low caries people had as high an incidence of oral 
impacts as industrialized, high dental disease populations, provides more 
evidence of the complexity of people's perception about oral disorders. It also 
stresses the shortcoming of using merely universal normative judgements to 
estimate dental need of populations. Cross-cultural comparison studies of oral 
impacts and integrating subjective measures into dental need estimation are 
required to broaden our concepts of oral health.
There must be large barriers preventing this group of people with high impacts 
utilizing dental services. Apart from availability and administrative system, 
which were not directly investigated in this study, psychological and socio- 
economical difficulties obviously played a part. Fear and uncertainty of 
benefit versus complications from dental treatment were the major 
psychological barriers. While lack of time and cost were their socio- 
economical barriers. From additional interviews. Tack of time’ in their 
circumstances, also included the lack of flexibility in their jobs as well as in 
transportation. ‘Cost’ did not mean only treatment fee, but also costs of 
transportation and absence from work. The findings are similar to what found 
in studies of dental utilization in developing countries that present barriers to 
seeking care in rural areas are ascribed to less availability of dentists, longer 
travelling distances and waiting time and cultural factors. The complicated 
combination of these factors produced differences between normative and 
expressed need.
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CHAPTER 6
DEVELOPING A SOCIO-DENTAL INDICATOR: 
THE ORAL IMPACTS ON DAILY PERFORMANCES
RESULTS AND DISCUSSIONS
6,1 Pilot study
From both open interviews and using the proposed questionnaire on a group 
of 36 people, the answers on impacts on daily performances were confined to 
the nine performances. The details of the impacts on a performance might 
vary. For example, impacts on eating and enjoyment of food can be 
“inconvenient eating from food impaction or loose tooth”, “cannot eat at all 
because of toothache”, “less food enjoyment from avoiding some particular 
foods”. However, since people were asked to weight the severity or the 
trouble from the impact, these different details of impacts on eating 
performance could be included concisely in the same item. The additional 
questions on perceived causal symptoms and impairments provided similar 
details in case they were needed.
Reporting frequency or severity score was readily done. However, 
respondents found reporting frequency of an impact easier than quantifying its 
severity. Only small changes in the wording was required.
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6,2 Main study
The descriptive results of the questionnaire were presented in Chapter 5. 
There were no missing data from the sample.
The inter-item Pearson correlation coefficients among the scores of 9 
performances ranged from -0.02 to 0.54, with a mean of 0.19 and variance of 
2.16 (Table 6.1 ). The correlations were not high enough for any pair of items 
to be redundant. There was only one negative coefficient; between “Physical 
activities” and “Smiling” performance. This raised doubts about the 
homogeneity of the scale. Factor analysis was not appropriate for this set of 
correlations, since the Kaiser-Meyer-Olkin measure of sampling adequacy was 
only 0.66, which was ‘mediocre’ (Norusis, 1994).
Results of test-retest reliability among each item from the 28 subjects assessed 
twice are presented in Table 6.2. The Kappa for frequency scoring ranged 
from 0.95 to 1.0 while Kappa for severity scores ranged from 0.57 to 1.0. 
Reliability coefficients of item scores ranged from 0.91 to 1.0. The reliability 
coefficient of the total OIDP score was 0.99 .
The sub-scale scores were put into the reliability analysis. The Cronbach 
alpha of the scale was 0.65. The standard item alpha, in which all items 
variances were standardized, was 0.67. The “Physical activities” item had the 
lowest correlation coefficient (0.16) to the adjusted total score without the 
Physical activities item (Table 6.3). This coefficient was lower than 0.20, 
which was recommended as a minimum level for including an item (Kline, 
1986). When “Physical activities” performance is excluded from the scale, the 
alpha improved. Therefore, with these internal consistency results, as well as
113
the fact that the incidence of the oral impacts on “Physical activities” 
performance was very low (2.4% in study), and, as mentioned earlier, its 
correlation with the “Smiling” performance was the only negative correlation, 
it was decided that “Physical activities” performance item should be excluded 
from the scale.
The distribution of adjusted OIDP scores ranged from 0 to 50 with a mean of 
7.1, standard deviation 8.5, and median 4.0. Since the frequency distribution 
o f the scores was not normally distributed, only non-parametric tests were 
used. The correlation coefficient between the OIDP scores, before and after 
excluding the physical performance, was 0.99.
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Table 6.1 Pearson correlation coefficients (p-vaiue) am ong item s of OIDP
1)
Eat
2)
Speak
3)
Clean
4)
Physi
5)
Sleep
6)
Smile
7)
Emot
8)
Role
9)
Cont
1)
Eat
1.00
2)
Speak
0.16
(<0.001)
1.00
3)
Clean
0.32
(<0.001)
0.09
(0.04)
1.00
4)
Physi
0.06
(0.19)
0.07
(0.11)
0.02
(0.58)
1.00
5)
Sleep
0.25
(<0.001)
0.26
(<0.001)
0.12
(0.01)
0.32
(<0.001)
1.00
6)
Smile
0.20
(<0.001)
0.21
(<0.001 )
0.19
(<0.001)
-0.02
(0.68)
0.07
(0.04)
1.00
7)
Emot
0.47
(<0.001)
0.04
(0.39)
0.23
(<0.001)
0.09
(0.06)
0.30
(<0.001)
0.15
(0.001)
1.00
8)
Role
0.18
(<0.001)
0.08
(0.09)
0.11
(0.01)
0.48
(<0.001)
0.54
(<0.001)
0.03
(0.46)
0.24
(<0.001)
1.00
9)
Cent
0.17
(<0.001)
0.18
(<0.001)
0.18
(<0.001 )
0.08
(0.08)
0.07
(0.10)
0.35
(<0.001 )
0.32
(<0.001)
0.03
(0.46)
1.00
Performances:
1 ) Eating and enjoying food
2) Speaking clearly
3) Cleaning teeth
4) Physical activity
5) Sleeping
6) Smiling without embarrassment
7) Emotional stability
8) M ajor Role
9) Contact with people
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Table 6.2 Kappa and reliability coefficients of test-retest reliability
Performances Kappa of 
frequency score
Kappa of 
severity score
Reliability
Coefficient
Eating 0.85 0.86 0.98
Speaking 1.00 0.64 1.00
Cleaning teeth 0.92 0.59 0.91
Physical activities 1.00 1.00 1.00
Sleeping 1.00 0.86 0.98
Smiling 0.82 0.73 0.85
Emotional stability 0.84 0.84 0.97
Role 1.00 0.57 0.98
Contact with people 0.92 0.72 0.99
Table 6.3 Reliability analysis : Item-total eorrelation and Cronbach’s Alpha
1) Item-total Statistics
Performances Scale Scale Corrected
items Mean Variance Item- Squared Alpha
i f  Item if Item Total Multiple if Item
Deleted Deleted Correlation Correlation Deleted
Eating 9.91 81.67 0.47 0.30 0.58
Speaking 14.02 73.67 0.24 0.14 0.63
Cleaning teeth 13.01 243.70 0.35 0.13 0.61
Physical activity 14.28 291.08 0.16 0.25 0.65
Sleeping 13.71 267.23 0.36 0.38 0.62
Smile 12.60 238.70 0.32 0.18 0.62
Emotion stability 11.05 201.92 0.49 0.34 0.57
Major role 13.96 279.59 0.28 0.41 0.64
Contact people 12.71 226.13 0.36 0.23 0.61
2) Cronbac/t'sAlpha
Alpha = 0.6448 Standardized item Alpha = 0.6716
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To investigate whether the multiplication of frequency score and severity 
score would add more details of impact than using only frequency or severity, 
the multiple regression model were applied in prediction of two major 
variables; DMFT and number of sextants with deep periodontal pockets. First, 
the method is to use all subsets regression, in which frequency, severity and 
OIDP scores were entered separately. The second approach was the stepwise 
method to select the best predictor among the three kinds of scores. The third 
method was to use hierarchical regression suggested by Steiner and Norman 
(1995), where severity and frequency scores were put into the first stage of the 
regression equation. Then the OIDP score was added at the later stage to see 
if  the multiple correlation increases significantly between the two step (see 
Appendix 6). The results from the three approaches were compared 
descriptively and analytically. In addition, correlation analysis was applied to 
look at more details of bivariate correlation coefficients among the scores and 
the main oral conditions.
The three approaches of regression analysis showed similar results, that 
namely the OIDP score was a better predictor than either frequency or severity 
score separately. All subset regression model with OIDP showed the lowest 
mean square residuals. In the stepwise method, only OIDP was included in the 
equation to predict both dependent variables. However, the improvement, by 
multiplying frequency and severity score, was not statistically significant 
(p<0.05).
The correlation coefficient between frequency and severity score to OIDP 
were 0.92 and 0.87 (p<0.001). The correlation coefficients between OIDP 
score and DMFT and deep periodontal pockets (0.31 and 0.23), were similar
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to frequency (0.28, 0.20) or severity score (0.29, 0.18) (Table 6.4). It should 
be noted that DMFT and number of sound teeth had a very high negative 
correlation coefficient (-0.99). In other words, DMFT and sound teeth could 
be considered as the inverse measurement of each other, and could be used 
interchangeably in this study.
In addition, the correlation table also showed that, DMFT, number of sound 
teeth, and number of sextant with deep periodontal pockets, were correlate to 
OIDP score with correlation coefficient of -0.31 to 0.31 (p<0.001). Perception 
of general health, rating from excellent to poor, had a weak, but statistically 
significant with OIDP score (O.IO, p=0.02). While number sextants with 
shallow periodontal pockets and gingival bleeding were not significantly 
associated with OIDP score.
There was no statistically significant relationship between OIDP and all 
demographic variables, ie. sex, marital status, occupation and educational level 
(Mann-Whitney and Kruskal-Wallis Test at p=0.05) .
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Table 6.4 Pearson correlation coefficients (p-value) among OIDP score, frequency score, severity score, 
oral conditions and general health perception
O ID P
sc o r e
F r e q u e n c y
sc o r e
S e v e r e
sc o r e
D M F T S o u n d
teeth
D e e p
p o c k e ts
S h a llo w
p o c k e ts
G in g iv a l
b le e d in g
G en era l
h ea lth
OIDP
score
1 . 0 0
Frequency
score
0.93* 1 . 0 0
Severity
score
0.88* 0.78*
(<o.ooy;
1 . 0 0
DMFT 0.31* 0.28*
(<o.ooy;
0.29*
(<o.ooy;
1 . 0 0
Sound
teeth
-0.31*
r<o.ooy;
-0.28*
(<o.ooy;
-0.30*
(<o.ooy;
-0.99*
(<o.ooy;
1 . 0 0
Deep
pockets
0.23*
r<o.ooy;
0.20*
(<o.ooy;
0.18*
(<o.ooy;
-0.01*
(0.82)
0.02*
(0.66)
1 . 0 0
Shallow
pockets
-0.04
(0.43)
-0.00
(0.99)
-0.02
(0.70)
-0.05
(0.25)
0.04
(0.32)
-0.17*
(<o.ooy;
1 . 0 0
Gingival
bleeding
0.03
(0.46)
0.03
(0.54)
0.06
(0.17)
-0.12*
(0.006)
0 . 1 2
(0.00^
0.17*
(<o.ooy;
0.55*
(<o.ooy;
1 . 0 0
General
health
perception
0.11*
(0.02;
0.12*
(0.006)
0.09*
(0.04)
0.05
(0.30)
-0.04
(0.38)
0.02
(0.62)
0.07
(0.10)
0.10*
(0.02;
1 . 0 0
*  statistical significant a tp< 0.05
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The OIDP scores of a subgroup with ‘better’ clinical oral status, in terms of 
number of functional teeth, decayed teeth, missing teeth, and sextants with 
deep periodontal pockets, were much lower than those with poorer oral status 
(Table 6.5). The percent increase of OIDP scores in groups with 26 or less 
functional teeth, 3 or more decayed, 5 or more missing teeth, and 2 or more 
sextants with deep periodontal pockets were 175%, 72%, 129% and 97% more 
respectively, compared to the better oral status groups.
Subjects were grouped into 3 groups according to their overall perception of 
trouble from oral problems; those who reported little, fair or very much trouble 
from oral conditions. OIDP scores for the three groups increased from a mean 
score of 3.8 in the group with “little trouble” to 10.7 and 18.4 in “fair trouble” 
and “very much trouble” groups; percentage increases of 184% and 384%, 
respectively. All the above differences in scores demonstrate construct and 
criterion validity, and were strongly statistically significant (p<0.001).
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Table 6.5 Comparison of OIDP scores between groups with different levels of clinical oral status 
and overall perceptions
Variables Subgroups n Mean
OIDP
score (sd)
Difference of 
mean score (SE)
% increase 
of mean 
score^
p-value
Construct validity test
Number of functional 
teeth
32 teeth 
26 teeth or less
131
80
4.1 (6.6)
11.1 (10.1)
7.1 (1.2) 174.9 <0.001*
Number of decayed 
teeth
none
3 teeth or more
282
73
5.9 (8.0) 
10.2 (9.3)
4.3 (1.1) 72.6 <0.001*
Number of missing 
teeth
none
5 teeth or more
217
43
5.1 (6.8) 
11.7(11.6)
6.6 (1.8) 129.4 <0.001*
Number of sextants 
with deep periodontal 
pockets
none
2 sextants or more
394
55
6.4 (7.7)
12.6(10.9)
6.2 (1.5) 96.9 <0.001*
Criterion validity test
Overall perception of 
trouble from oral 
problems
1) little
2) fair
3) very much
55
125
320
3.8 (5.5)
10.7(7.8)
18.4(11.2)
1)&2) 7.0 (1.7)
2)&3) 7.6 (0.8) 
1)&3) 14.6(1.5)
184.2 
71.0
384.2
<0.001**
* per cent increase o f  mean OIDP score from the baseline score o f  healthier subgroup
* Mann-Whitney test
** Kruskal-Wallis test
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6.3 Discussion
The Oral Impacts on Daily Performance is a relatively short questionnaire, 
based on some aspects of outcomes of oral health. It focuses on impacts on 
performing daily activities. This approach should make it easier to achieve 
content validity. As Hyland (1992) pointed out, quality of life comprises 
several connected constructs. Any questionnaire may reflect one or more 
o f these constructs. In the absence of baseline theoretical descriptions of 
quality o f life, validity of the measures can be difficult to assess. 
Descriptive data (see Table 5.5 in Chapter 5) could provide evidence 
concerning the interrelationship of the “intermediate impacts” and the 
“ultimate impacts” suggested in the model (Figure 1). Bad breath, for 
example, would cause psychological discomfort, which then affecting social 
ability in contact with other people. Without indicating the theoretical 
level, impacts from different levels would be considered as independent 
dimensions and lead to frequent double and therefore overscoring.
The results of the test for psychometric properties, mainly in reliability and 
validity, of OIDP, were satisfactory. Test-retest reliability was at acceptable 
levels. Generally, the kappa of frequency scores were higher than severity 
scores. In terms of homogeneity of the items, the OIDP accomplished two 
basic conditions (Streiner and Norman, 1994). First, the items correlated 
with the total scale score (apart from “Physical activities” performance 
which was excluded). Second, the items were moderately correlated with 
each other, but not too high a coefficient, which indicated that some items 
were too similar and much redundancy was required. The Cronbach's alpha 
of 0.65 (Table 6.4) indicated good internal consistency if the recommended
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>0.50 level is used (Cronbach, 1951; Ebel, 1951; Helmstater, 1964; and 
Cronbach et al, 1972). Some regard 0.70 as the minimum level of internal 
consistency reliability (Nunnally, 1978).
Redundancy of the “Physical activities” item would not only increase the 
scale’s homogeneity, but also improve the content validity. Physical 
activities such as walking, cooking, dressing are not commonly affected by 
oral conditions.
In comparison to using solely frequency or severity score, OIDP score was 
a better predictor for DMFT and number of sextants with deep periodontal 
pockets. Therefore, in this study, OIDP score will be used to represent the 
perceived impacts from oral conditions of the study population. However, 
since the improvement of OIDP compared to frequency or severity score 
was not statistically significant in the prediction test, future users might 
consider using one of them to improve simplicity and efficiency. Since 
frequency and severity scores had similar predictive powers, frequency 
should be a better representative single choice because of its better 
reproducibity. In term of administration, the respondents were more 
comfortable with, and found reporting frequency of their impacts easier, 
than making judgements of severity.
The OIDP was satisfactory as regards construct and criterion validity. The 
scores could discriminate clearly between groups of relatively healthy and 
those with poor oral status, as well as between people who have different 
perceptions of overall oral impacts. However, construct validation is an on­
going process. We have to keep on learning more about the construct,
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making new predictions, and then testing them (Streiner and Norman, 
1995).
The OIDP score, which had been tested for its psychometric properties, was 
then investigated for its correlation with clinical variables. It should be 
noted that OIDP score had a statistically significant correlation with 
variables from both periodontal disease, and dental caries status. The 
coverage across two main oral diseases of this indicators implied that OIDP 
reflected impacts from both major oral diseases.
The correlation results also showed that mild periodontal conditions, such 
as number o f sextant with bleeding and shallow pockets, did not have a 
statistically significant relationship with OIDP scores. These findings 
implied that these conditions seldom induced impacts on daily activities. 
Therefore, they confirmed the achievement of a main purpose in developing 
this index, to screen out a minor niggling conditions which would not lead 
to any impact on daily performances. The results were slightly different 
from logistic regression model for predicting socio-dental measures, the 
Dental Impacts on Daily living (DIDL, Leao and Sheiham, 1996), in the 
same age group of Brazilian sample. In that study, the number of decayed, 
filled and missing teeth, and number of teeth with calculus, gingival 
bleeding and pockets were predictors of total DIDL scores. The wider 
coverage of impacts of DIDL, and a slightly different approach to analysis 
would be the major sources of differences.
However, the relationships of OIDP to clinical oral status, even with 
statistical significant associations, were weak. The correlation coefficients
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between OIDP and DMFT or deep periodontal pockets in Table 6.4 were 
merely 0.23 and 0.31. This weak relationship was similar to many previous 
studies on oral impacts measures (Cushing et al, 1986; Atchison and Dolan, 
1990; Chen, 1991; Locker, 1992; Locker and Miller, 1994; Locker and 
Slade, 1994; Leao and Sheiham, 1995). In consideration that this and all 
other measures were validated, the explanation for the weak association 
would be, as Locker and Slade (1994) suggested, that clinical indicators 
which measure disease, and subjective indicators which measure health, 
document different dimensions of human experience. Therefore, to 
improve understanding of oral health, following the definition of the World 
Health Organization focusing on well-being and functioning, not just the 
absence of physical disease, appropriate quantification of oral health by 
including impact measures with clinical status is required (Cushing et al, 
1986). Consequently, the findings, based on this explanation, confirmed the 
advantage of integrating perceived impacts of oral conditions into 
normative need to generate a more holistic approach of need.
In summary, the Oral Impacts on Daily Performances measure has 
acceptable psychometric properties, as well as a sound theoretical basis. A 
distinguishing feature is that it provides a significant endpoint outcomes 
scale for oral conditions within a concise, reliable and valid measurement. 
The new alternative socio-dental indicator can be readily used in this study 
population, and has the potential for integrating socio-dental outcome 
dimensions into normative dental need estimations.
However, for general use of the indicator, further longitudinal studies of 
OIDP are required and should include the sensitivity of change. In addition,
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it should be tested on a wider range of populations with different age 
ranges, disease prevalences and cultures.
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CHAPTER 7
RESULTS: IMPACT-RELATED TREATMENT NEEDS
Impact-Related Treatment Need, as previously stated in Chapter 3, is the need 
derived from an integration of professional judgement and lay people’s 
perceived impacts on their quality of life of oral problems. In this chapter the 
data on Impact-Related Treatment Need and their implications in planning will 
be presented in two main parts
The first part, Section 7.1 to 7.4, presents the integration process and the direct 
results of Impact-Related Treatment Need, such as the comparison o f the 
number and percentage of people with normative and Impact-Related 
Treatment Need and priority setting of treatments according to different need 
approaches.
The second part. Section 7.5 to 7.6, demonstrates the implications o f the 
Impact-Related Treatment Need approach for dental care planning in the study 
population in Ban Phang district.
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7.1 Impact-Related Treatment Need derived from the integration of 
normative need and OIDP scores
The integration is performed by selecting subjects with a normative treatment 
need and who also had perceived oral impacts (OIDP scores). Deciding on the 
level of impact which needs treatment depends upon resources and priorities. 
There are a range of oral impacts. Therefore, different cut-off points o f OIDP 
can be used in the integrating process to classify groups into priority groups. 
This would provide alternative options for administrators in planning. Where 
resources are limited, for example, the planners might select higher cut-off 
points for OIDP scores, to include only serious Impact-Related Treatment 
Needs.
Selection of the cut-off points of OIDP score is inevitably arbitrary. Since the 
score is subjective and psychological and socio-cultural in nature and will vary 
from group to group of study populations, the distribution of OIDP within 
each target population should be taken into consideration in generating cut-off 
points. For example, in this study, cut-off points of 5 (percentile 54) and 10 
(percentile 71) were selected to demonstrate the change of need according to 
different perceived impact levels.
The change of number and percentage of people with need for various 
treatments, when identified by normative approach and Impact-Related 
approach of need estimation are presented in Tables 7.1 and 7.2. Generally, 
the percentage of people with normative need decreased when Impact-Related 
Need was applied with higher cut-off points (0, 5,10). The differences varied 
for different kinds of treatment needs. The percent differences ranged from
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0% in pulp treatment to 28.3%  in root planing.
Table 7.1 Comparison of normative and Impact-Related Treatment Need 
at differing OIDP cut-off points in 501 Thais
Treatment Normative
need
Impact- 
Related need
(OIDP>0)
Impact- 
Related need
(0IDPk5)
Impact- 
Related need
(OIDP^IO)
Extraction n 142 121 89 68
% 28.3 24.2 17.8 13.6
Pulp care n 12 12 8 5
% 2.4 2.4 1.6 1.0
Filling n 134 111 81 49
% 26.7 22.2 16.2 9.8
Prosthetics n 162 139 108 75
% 3Z3 27.7 21.6 15.0
Deep pockets n 107 87 57 43
treatment % 21.4 17.4 11.4 8.6
Root planing* n 350 251 159 102
% 69.8 50.1 31.7 20.4
Scaling n 493 357 227 148
% 98.4 71.3 45.3 29.5
Orthodontics n 112 83 52 34
(mild) ** % 22.4 16.6 10.4 6.8
Orthodontics n 60 46 31 26
(moderate/ % 
severe)***
12.0 9.2 6.2 5.2
* for subjects with shallow, and no ceep periodontal pockets (CPITN3)
** for subjects with mild malocclusion
***for subjects with moderate/severe malocclusion
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Table 7.2 Comparison of normative need considered as 100% with
Impact-Related Treatment Need at differing OIDP cut-off points in 501
Thais
Treatment Normative
need
Impact- 
Related need
(OIDP>0)
Impact- 
Related need
(OIDP^S)
Impact- 
Related need
(OIDP^IO)
Pulp care % 100 100.0 66.7 41.7
Extraction % 100 85.2 62.7 47.9
Filling % 100 82.8 60.4 36.6
Denture
or bridge % 100 82.2 66.7 46.3
Deep pockets 
treatment % 100 81.3 53.3 40.2
Orthodontics 
(moderate/ % 
severe)***
100 76.7 51.7 43.3
Orthodontics 
(mild) ** % 100 74.1 46.4 30.4
Scaling % 100 72.4 46.4 30.0
Root planing* 
% 100 71.7 45.4 29.1
* for subjects with shallow and no deep periodontal pockets (CPITN3)
** for subjects with mild malocclusion
***for subjects with moderate/severe malocclusion
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7.2 ‘General’ and ‘Condition-specific’ impacts in treatment need 
assessment
Using the total OIDP score, derived from combining all impacts on daily 
performances to identify Impact-Related Treatment Need may not be logical. 
Treatment need for scaling, for example, may not have any association to the 
impacts caused by toothache, position of teeth or jaw locking. Thus, the 
Impact-Related Treatment Needs for scaling, derived by integrating the total 
OIDP score, would include subjects with impacts not related to periodontal 
diseases. To overcome that shortcoming, questions relating to causal 
impairment in the OIDP questionnaire were used to establish the ‘Condition- 
Specific’ OIDP score (CS-OIDP). Only oral impacts from some causal oral 
conditions were used to identify a specific treatment need (see Chapter 4, 
Table 4.1).
Comparison of the number and percentage of people with OIDP and various 
Condition Specific OIDP (CS-OIDP) scores showed the different numbers of 
people in different types of OIDP score (Table 7.3). The reduction of people 
with each CS-OIDP from general OIDP is related to the proportion of people 
who have specific causal oral conditions indicating that particular treatment. 
The 130 subjects with CS-OIDP for prosthetics, for example, were people who 
have oral impacts related to position of teeth. That is much less than the total 
of 365 subjects who perceived impacts from any oral condition. The condition 
specific application should logically adjust the Impact-Related Treatment 
Need value to be more valid and acceptable.
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Table 7.3 Comparison of number and percentage of people with OIDP 
and Condition Specific OIDP (CS-OIDP) for different treatments 
and cut-off points
Types of Cut-off points
O ID P score > 0 >5 ^10
O ID P 365 231 150
(72.9) (46.1) (29.9)
C S-O ID P 318 192 122
for extractions (63.5) (38.3) (24.4)
C S-O ID P 244 155 93
for fillings (48.7) (30.9) (18.6)
C S-O ID P 311 189 117
for pulp treatment (6 2 1 ) (37.7) (23.4)
C S-O ID P for 152 63 38
root planing (30.3) (1260 (260
C S-O ID P 113 41 19
for scaling (22.6) (8 1) (3.8)
C S-O ID P 130 49 18
for prosthetics (25.9) (9 8) (3.6)
C S-O ID P 86 31 11
for orthodontic 
treatment
(17.2) (6.2) (2 2 )
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7.3 Comparison of extent of normative and Impact-Related Treatment 
Need derived from Condition-Specific OIDP
When the Condition Specific OIDP was used instead of the total OIDP score 
to generate the Impact-Related Treatment Need, the number and pattern of 
people with need was considerably changed. Tables 7.4 and 7.5 show the 
change of number and percentage of people with need for various treatments, 
when identified by normative or impact-related approach of need estimation. 
The differences between normative and impact-related needs were large for 
needs for deep pockets treatment, prostheses, scaling, root planing and 
orthodontics (ranging from 40.2% to 21.7% of normative need) for cut-off 
point of 0 (Table 7.5). Moderate differences were found in treatment need for 
fillings (64%). While small differences were found in needs for pulp care 
(91.7%) and extraction (81.7%).
Similar variations of differences among treatment needs were also found by 
increasing cut-off points of OIDP (Table 7.6). Reduction of need fi*om raising 
the cut-off points from 0 to 5, showed as percentage of cut-off point 0, ranged 
from 69.9% for fillings to 23.1% in orthodontics. Comparable reduction 
occurred when increasing the cut-off points fi*om 0 to 10. Extractions have the 
smallest difference (50%) and orthodontics, the largest (12%).
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Table 7.4 Comparison normative and Impact-Related Treatment Need
at differing CS-OIDP cut-off points in 501 Thais
Treatment Normative
need
Impact- 
Related need
(C S -O I D P > 0 )
Impact- 
Related need
(C S -O I D P ^  5 )
Impact- 
Related need
(C S -O I D P ^  1 0 )
Extraction n 142 116 79 58
% 28.3 23.2 15.8 11.6
Pulp care n 12 11 7 4
% 2.4 2.2 1.4 0.8
Fillings n 134 83 58 35
% 26.7 16.6 11.6 7.0
Denture n 162 55 21 8
or bridge % 32.3 11.0 4.2 1.6
Deep pockets n 107 43 28 17
treatment % 21.4 8.6 5.6 3.8
Root planing* n 350 99 32 17
% 69.8 19.8 6.4 3.4
Scaling n 493 110 40 19
% 98.4 22.0 8.0 3.8
Orthodontics n 112 25 8 3
(mild) ** % 22.4 5.0 1.6 0.6
Orthodontics n 60 13 3 2
(moderate/ % 
severe)***
12.0 2.6 0.6 0.4
* for subjects with shallow, and no deep periodontal pockets (CPITN3)
** for subjects with mild malocclusion
***for subjects with moderate/severe malocclusion
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Table 7.5 Comparison of normative need considered as 100% with
Impact-Related Treatment Need at differing CS-OIDP cut-off points in
501 Thais
Treatment Normative
need
Impact- 
Related need
(C S -O I D P > 0 )
Impact- 
Related need
( C S - 0 I D P k 5 )
Impact- 
Related need
(C S -O I D P ^  1 0 )
Pulp care % 100 91.7 75.0 58.3
Extraction % 100 81.7 71.1 55.6
Fillings % 100 64.0 54.5 43.3
Deep pockets 
treatment % 100 40.2 26.2 15.9
Denture
or bridge % 100 33.9 23.5 13.0
Root planing* 
% 100 30.5 14.8 7.5
Scaling % 100 22.3 14.6 8.1
Orthodontics 
(mild) ** % 100 22.3 15.2 7.1
Orthodontics 
(moderate/ % 
severe)***
100 21.7 13.3 5.0
* for subjects with shallow and no deep periodontal pockets (CPITN3)
* * for subjects with mild malocclusion
***for subjects with moderate/severe malocclusion
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Table 7.6 Comparison of Impact-Related Treatment Need at differing 
CS-OIDP cut-off points, CS-OIDP cut-off point of 0 considered as 100%, 
in 501 Thais
Treatment Impact- 
Related need
( C S -O I D P > 0 )
Impact- 
Related need
(C S -O I D P ^  5 )
Impact- 
Related need
(C S -O I D P ^  1 0 )
Pulp care % 100 63.8 36.4
Extraction % 100 68.1 50.0
Fillings % 100 69.9 42.2
Deep pockets 
treatment % 100 65.1 39.5
Denture % 
or bridge 100 38.2 14.5
Root planing* % 100 32.3 17.2
Scaling % 100 36.4 17.2
Orthodontics 
(mild) ** % 100 32.0 12.0
Orthodontics 
(moderate/ % 
severe)***
100 23.1 15.4
* for subjects with shallow and no deep periodontal pockets (CP1TN3)
** for subjects with mild malocclusion
***for subjects with moderate/severe malocclusion
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7.4 The influence of perceived oral impacts on treatment needs for 
anterior and posterior teeth
To investigate the influence of Impact-Related Treatment Need on treatment 
need for anterior and posterior teeth, four treatments, for which needs were 
identified at individual tooth level, were studied. Number and percentage of 
people with normative and Impact-Related Treatment needs for extractions, 
pulp care, fillings, and prosthetics were compared (Table 7.7). Apart from 
pulp care, treatment needs for posterior teeth were considerably higher than 
for anterior teeth. However, the influence of integrating perceived oral 
impacts into the need model showed a variety of effects among different 
treatments. This variety could be clearly demonstrated by the percent change 
of people with Impact-Related Treatment Needs from normative needs (Table 
7.5) (pulp care was omitted because there were very few subjects with need in 
posterior teeth).
Impact-Related Treatment Need for anterior and posterior teeth extractions 
had similar percent difference from normative need ranging from 85.7 to 
42.8% in anterior teeth and 80.9 to 39.7% in posterior teeth at cut-off point of 
CS-OIDP from 0 to 10. Needs for fillings and prosthetics in posterior teeth 
were reduced considerably more in Impact-Related Treatment Need than those 
in anterior teeth. Impact-Related Treatment Need for fillings in anterior teeth 
were 82.4 to 52.9% of normative need, but those in posterior teeth were 62.2 
to 26.0%. While Impact-Related Treatment Need for prosthetics in anterior 
teeth were 47.4 to 18.4%, compared to 30.6 to 4.1 in posterior teeth.
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Table 7.7 Comparison of normative need and Impact-Related Treatment Need for extractions,
pulp treatment, fillings and prosthetics for anterior and posterior teeth
Treatment
Anterior teeth Posterior teeth
Normative
need
Impact-
Related
need
(CS-OIDP>0)
Impact-
Related
need
(CS-OIDP i  5)
Impact-
Related
need
(CS-OIDP^ 10)
Normative
need
Impact-
Related
need
(CS-OIDP>0)
Impact-
Related
need
(CS-OIDP k 5)
Impact-
Related
need
(CS-OIDP 210)
Extractions n 14 12 11 6 136 110 83 54
% 2.8 2.4 2.2 1.2 27.2 22.0 14.6 10.8
Pulp care n 9 8 5 4 3 3 2 0
% 1.8 1.6 1.0 0.8 0.6 0.6 0.4 0
Fillings n 17 14 12 9 127 79 55 33
% 3.4 2.8 2.4 1.8 25.4 16.3 11.0 6.8
Prosthetics n 38 18 11 7 147 45 17 6
% 7.6 3.6 2.2 1.4 29.4 8.0 3.4 1.2
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Table 7.8 Comparison of normative need considered as 100% with Impact-Related Treatment Need
for extractions, fillings and prosthetics for anterior and posterior teeth
Treatment
Anterior teeth Posterior teeth
Normative
need
Impact-
Related
need
(CS-OIDP>0)
Impact-
Related
need
(CS-OIDP^5)
Impact-
Related
need
(CS-OIDPilO)
Normative
need
Impact-
Related
need
(CS-OIDP>0)
Impact-
Related
need
(CS-0IDP%5)
Impact-
Related
need
(CS-OIDP^ 10)
Extractions 100 85.7 78.5 42.8 100 80.9 61.0 39.7
Fillings 100 82.4 70.5 52.9 100 62.2 43.3 26.0
Prosthetics 100 47.4 28.9 18.4 100 30.6 11.6 4.1
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7.5 Impact-Related Treatment Need in dental care planning
The major advantage of using Impact-Related Treatment Need in planning 
dental services is that priority for resource allocation can be more systematic. 
High normative treatment needs are reduced proportional to the extent of their 
impacts on daily living. The revised treatment needs are more realistic and 
acceptable.
This approach is illustrated in Table 7.9. Priorities of dental treatment needs 
in the study population were changed when Impact-Related Treatment Need 
was used instead of normative need. Ranking the order o f treatments 
according to percentage of people in need changed when different cut-off 
points of CS-OIDP scores were integrated into normative need. In the 
normative need approach, scaling and root planing were by far the commonest; 
98.4%, 69.8% respectively. Need for prosthetics ranked third (32.3%). When 
CS-OIDP scores, cut-points of 0, 5, and 10, were integrated, the ranking of the 
top three changed. Scaling moved from the first to second then to third in the 
Impact- Related Treatment Need, with CS-OIDP of 0 ,5 , and 10 respectively. 
Need for root planing declined from the second to third, fourth and then fifth. 
While need for prosthetics fell from the third to fifth, and then to sixth.
Conversely, the proportion of need for extractions, fillings, treatment of deep 
periodontal pockets and pulp treatment increased in importance. The rank 
order of extractions moved from the fourth to first when either of the CS-OIDP 
scores were applied. While rank order of fillings rose from the fifth to fourth, 
and then second respectively. Pulp treatment which was bottom in normative 
and Impact-Related need with OIDP of 0, rose from eighth and seventh when
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increasing cut-off points to 5 and 10. Need for treatment of deep periodontal 
pockets was the only periodontal disease- related treatment whose rank order 
improved with higher integrated CS-OIDP scores. Its ranking improved from 
the seventh to sixth, fifth and third respectively.
Orthodontic treatment for mild malocclusion was moderately ranked using 
normative need (22.4%, 6th position). In the Impact-Related approach, its 
ranking moved constantly downward toward the orthodontic treatment for 
moderate and severe malocclusion being at the bottom rank.
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Table 7.9 Rank order of treatment needs according to percent of people
in need; comparison of normative and Impact-Related Treatment
Needs of differing cut-off points, in 501 Thais
Ranking
Treatment (% of people in need)
Normative need Impact-Related 
need (C S -O ID P ^ O )
Impact-Related 
need (C S -O I D P ^  5 )
Impact-Related 
need (C S-O ID P^ IO )
1 Scaling
(98.4)
Extractions
(23.2)
Extractions
(15.8)
Extraction
(11.6)
2 Root planing^  
(69.8)
Scaling
(22.0)
Fillings
(11.6)
Fillings
(7.0)
3 Prosthetics
(32.3)
Root planing 
(19.8)
Scaling
(8.0)
Deep pockets 
(3.8)
4 Extractions
# 8 3 )
Fillings
(16.6)
Root planing 
(6.4)
Scaling
(3.8)
5 Fillings
(26.7)
Prosthetics
(11.0)
Deep pockets 
(5.6)
Root planing 
(3.4)
6 Ortho (mild)* 
(22.4)
Deep pockets 
(8.6)
Prosthetics
(4.2)
Prosthetics
(1.6)
7 Deep pockets^  ^
(21.4)
Ortho (mild) 
(5.0)
Ortho (mild) 
(1.6)
Pulp care 
(0.8)
8 Ortho (mod/sev)** 
(12.0)
Ortho (mod/sev) 
(2 6)
Pulp care 
(1.4)
Ortho (mild) 
(0.6)
9 Pulp care 
(2.4)
Pulp care 
(2.2)
Ortho (mod/sev) 
(0.6)
Ortho (mod/sev) 
(0.4)
# for subjects with shallow and no deep periodontal pockets (CPITN3) 
## deep periodontal pockets treatment
* for subjects with mild malocclusion
** for subject with moderate/severe malocclusion
142
7.6 Using Impact-Related Treatment Need in dental care planning in 
Ban Phang district: a case study
To demonstrate the practical application of Impact-Related Treatment Need 
model in dental planning, the results of the present study were used for 
planning dental treatment services for the adult population in Ban Phang 
district. The plan was restricted to the need for dental treatment service, based 
on the Impact-Related Treatment Need approach, compared to normative need. 
Estimates relating to aspects of behaviour and planning dental service, which 
involve ‘Effective’ and ‘Accessible’ level of treatment need, were not 
included. To make the comparison with actual dental services for the general 
adult population, the extrapolation o f35-44 years data was made to encompass 
the population aged from 24 to 54, on the assumption that the treatment need 
pattern of the 35-44 year-old population was similar to adults aged 25-34 and 
45 to 54 years.
Table 7.11 presents the number of estimated people in need of dental care 
according to various treatments, types of needs and cut-off points of CS-OIDP 
score. A person may need more than one type of treatment. O f the 17,852 
adult population, 99.2 percent needed at least one dental treatment or 59.3 
percent if scaling and orthodontic treatment for mild degree of malocclusion 
were not including. The total numbers of treatment for the population, not 
included scaling and orthodontic treatment for mild malocclusion, was 34,434; 
an average of 1.9 treatments per person or 3.3 per affected person. The 
numbers of treatment needs decreased dramatically when the Impact-Related 
Treatment Need were applied at CS-OIDP of 0, 5 and 10. The numbers were 
14,996, 8,138 and 5,213 respectively, which were only 43%, 24% and 15% of
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norm ative need. The application o f this information in dental planning for 
Ban Phang district will be discussed in Chapter 9.
Table 7.10 Population in Ban Phang district, Thailand; 
by sex and age, 1995
Age group
Sex
Male Female Total
0-4 1,588 1,489 1^77
5-14 3^12 3,611 7,423
15-24 4,112 ^1^35 8,147
25-34 3948 3^82 7^30
35-44 2,903 2,909 ^^12
45-54 ]h081 2 j2 9 4,210
55-64 1,256 1,402 :i^58
65-74 736 837 1,573
754- 228 361 589
Total 20,664 20,655 41,319
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Table 7.11 Numbers of people aged 25-54 years old in Ban Phang District, 
who need different types of dental treatment : Comparison of 
normative and Impact-Related Treatment Need (n = 17,852)
Treatment Normative
need
Impact- 
Related need
(CS-OIDP>0)
Impact- 
Related need
(CS-OIDP  ^5)
Impact- 
Related need
(CS-OIDP^ 10)
Extractions n 5,052 4,142 2,820 2,071
% 283 23.2 15.8 11.6
Pulp n 428 393 250 143
treatment % 2.4 2.2 1.4 0.8
Fillings n 4,766 2,963 2,071 1,250
% 26.7 16.6 11.6 7.0
Prosthetics n 5,766 1,964 750 286
% 32.3 11.0 4.2 1.6
Deep pockets n 3,820 1,535 1,000 678
treatment % 21.4 8.6 5.6 3.8
Root planing* n 12,460 3,535 1,143 607
% 69.8 19.8 6.4 3.4
Scaling n 17,566 3,927 1,428 678
% 98.4 22.0 8.0 3.8
Orthodontic n 3,999 893 286 107
(mild) ** % 22.4 5.0 1.6 0.6
Orthodontic n 2,142 464 107 71
(moderate/ % 
severe)***
12.0 2.6 0.6 0.4
* for subjects with shallow and no deep periodontal pockets (CPITN3)
** for subjects with mild malocclusion
***for subjects with moderate/severe malocclusion
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CHAPTER 8 
EFFECTIVE TREATMENT NEED :
AN EXPLORATORY APPROACH TO ESTIMATING THE NEED 
FOR PERIODONTAL TREATMENT
This chapter explains the process for developing ‘Effective Treatment Need’ 
using periodontal treatment need as an example. The current concept of 
periodontal disease and periodontal treatment are reviewed, particularly from 
a public health perspective. Therefore, less prevalent periodontal conditions 
that do not appear to be major public health problems, such as localized 
juvenile periodontitis, are not included. The importance o f behavioural 
propensity of people for the effectiveness of periodontal treatment is justified 
on the basis of current concepts of periodontal disease, which are reviewed, as 
well as from the results of the present study. Finally, the process of 
integrating behavioural propensity into Impact-Related Treatment Need to 
generate ‘Effective Treatment Need’, is outlined and discussed.
8.1 The natural history of periodontal disease
Details of the natural history of periodontal diseases are unresolved and there 
are still voids in knowledge of the microbiology, immunology and tissue 
responses during periodontal health and disease. However, knowledge of the 
causes and the disease has reached a point which, for several decades, has
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made possible the formulation of rational concepts for the clinical 
management of periodontal diseases (Loe, 1993).
The earlier model of periodontal diseases assumed that gingivitis usually 
progressed to periodontitis unless there was active professional intervention. 
Early epidemiological surveys, based on this concept, have led to the 
conclusion that periodontal disease has been one o f the most widespread 
diseases of mankind (WHO, 1978). From current knowledge, there is now 
general agreement that gingivitis is the initial lesion in the development of 
chronic periodontitis and that it represents the initial stage in the process 
leading to advanced destruction of the periodontium. This does not mean that 
all cases of gingivitis progress to periodontitis (Loe, 1993). Animal and 
human studies indicate that not all gingivitis progresses to periodontitis. There 
are no currently established ways of differentiating stable gingivitis from that 
which will progress to destructive periodontitis (Ranney, 1993). The key 
question is what factors shift the balance from chronic gingivitis to one of 
destructive periodontitis. Gingivitis may be stable for years without evidence 
of progression to periodontitis (Lindhe et al, 1983; Buckley, 1984).
The burst theory of periodontitis (Socransky et al, 1984), states that 
periodontitis progresses in a series of relatively short, acute bursts o f rapid 
tissue destruction, followed by some tissue repair and with long periods of 
remission (Lisgarten, 1986). This view was the converse of the linear 
progression model. Clark and Loe (1993) concluded that the best model of 
disease progression has not been found. The burst hypothesis of periodontal 
disease progression has yet be proven. Although some data support this 
hypothesis, in the past few years a number of criticisms have been made by
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various investigators, and several alternative models of disease progression 
have been proposed. However, from an predictive power analysis of several 
statistical models for periodontal attachment changes from longitudinal study 
on 1,061 sites of 8 subjects for one year, Yang et al (1992) found that none of 
the suggested models could fully explain the variation in the data. The 
observed differences in the rates of progression and prevalence of destructive 
disease seen in the different populations suggest that perhaps different models 
operate in different individuals or populations (Clark and Loe, 1993).
In population studies, clinical and epidemiologic evidence indicates that only 
a small proportion of persons exhibit severe, widespread periodontitis. This 
appears true even when oral hygiene is poor, gingivitis severe and professional 
treatment limited (Burt, 1988; Brown and Loe, 1993). There was consensus 
at the European Economic Commission Workshop on Public Health Aspects 
o f Periodontal Disease (Fransen,1984) that severe periodontal disease occurs 
in a few teeth in a relatively small proportion of people in any given age 
cohort. And the periodontal condition of some populations in industrialized 
countries has improved considerably (Miller et al, 1987). Periodontal diseases 
are no longer responsible for the majority of teeth lost in adults (Ainamo et al, 
1984; Cahen et al, 1985; Bailit et al, 1987; Brown et al, 1989, Morita et al, 
1994) and that this seems to coincide with a significant improvement in 
personal oral hygiene during the second half of this century (Loe, 1993).
8.2 Periodontal treatment in a public health perspective
No new clinical procedure for the non-surgical and surgical treatment of 
moderate or advanced periodontal disease has been introduced in the past 40 
years. Subgingival scaling with instruments of traditional design is still the
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mainstay of periodontal therapy. Surgical elimination of periodontal pockets 
using gingivectomy or flap procedures has been in use for the last century 
(Loe, 1993).
According to the earlier epidemiological studies based on conventional 
concept of periodontal disease, there is a large need estimated for normative 
treatment for periodontal disease in any population group. The need is always 
unrealistic and beyond the resources available. For example, a report of a 
study in Dental Manpower for North Carolina (Bawden and DeFreise, 1981) 
showed that 602,000 hours of dentists’ time was needed per year to treat 
periodontal disease and 44,000 hours in addition for treating the new incidence 
for the population of the state. Over 1 million people needed periodontal 
treatment and almost 400,000 required advanced treatment. However, the 
report also showed that the current annual services for periodontal treatment 
was 126,000 hours and demand was about 13%. Oliver et al (1989) also 
estimated 120-130 million hours annually of periodontal treatment needs for 
the US adult population; of which 89% was for prophylaxis, 8% for scaling 
and root planing and 3% for surgery. The annual cost was 5-6 billion US 
dollars. The discrepancies between need and resources is worse in developing 
countries. A study of manpower for periodontal treatment in Thailand 
(Dusadeepan, 1986) using CPITN and WHO guidelines estimated a need for 
21,910 personnel, working full-time on periodontal care. In 1986, the total 
number of dental personnel in Thailand was under 3,000. A similar study in 
Kenya (Manji and Sheiham, 1986), estimated that 1,432 to 4,297 working year 
would be required to provide periodontal treatment. It was also estimated that 
Kenya’s 200 dentists would require between 7 to 21 years to provide treatment 
for just one cohort of 5-15 year-olds. In dental treatment need projection of
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the West Malaysian Population (Kadir, 1992), 8.2 million hours per year was 
estimated for periodontal treatment. While the number of registered dentists 
in Malaysia in 1989 was only 1401 and the budget proportion of the Dental 
Division was approximately constant over the decade.
However, the current concept that most gingivitis does not progress to 
periodontitis has raised the question about the need for regular professional 
prophylaxis. It was shown that the mineralized part of both supragingival and 
subgingival calculus are not in contact with the periodontal tissues, and that 
calculus is invariably covered by a soft, non-mineralized plaque that lies in 
immediate contact with the epithelial cells of the gingival sulcus (Waerhaug, 
1952). Pilot (1980) concluded that in gingival inflammation without loss of 
connective tissue attachment, proper oral hygiene may eliminate the disease. 
Professional care may not be necessary in all cases. Particularly, from the 
public health viewpoint, it should be considered that there is no populations 
or major group of individuals who, in the absence of active prevention or 
removal, go through life without calculus (Komman and Loe, 1993). A 
workshop on Public Health Aspects of Periodontal Disease (Frandsen, 1984) 
considered that it is unrealistic, and possibly undesirable, that the public 
responsibility should be to eliminate incipient gingival inflammation.
For gingival inflammation combined with loss of connective tissue 
attachment, non-surgical treatment has been shown to be effective in 
eliminating inflammation, reducing probing depth and maintaining acceptable 
attachment levels. In areas of inaccessability of root surfaces, surgical flaps 
may be needed to achieve access (Frandsen, 1984). Evaluation of the various 
therapeutic modalities have shown that whether the competent clinician treats
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the advanced lesion surgically or non-surgically makes no major difference 
(Rosling et al, 1976). Antczak-Bouckoms (1993) used meta-analysis method 
to analyse five studies comparing surgical and non-surgical periodontal 
treatment. The results showed that surgical treatment offered a greater benefit 
in consideration of pocket depth reduction, and in increase of attachment loss 
only for pockets with an initial pocket depth of 7 mm or more. Non-surgical 
therapy resulted in a greater increase in attachment level than surgical therapy 
for the initial pocket depth less than 7 mm. Antczak-Bouckoms and Weinstein 
(1987) used quality-adjusted tooth years as an outcome measure to evaluate 
alternatives of periodontal control. The decision analysis favoured 
conservative, non-surgical approaches for all levels of disease severity. The 
most cost-effective method was non-surgical treatment for teeth with 4-6 mm 
pocket depth and ^10 mm loss of attachment by general dentists, while the 
least cost-effective was for teeth with ^3 mm pocket depth and no loss of 
attachment. Matthews and McCulloch (1993) used patient’s perception as 
outcomes to compare surgical and non-surgical periodontal treatment and 
showed that patients experienced postoperative discomfort such as pain, 
swelling, and dissatisfaction with aesthetics and functional limitation twice as 
often from surgical compared to non-surgical treatment.
High-risk individuals for periodontal treatment need can only be identified by 
having excessive loss of attachment. They represent only a small part of a 
population (Oliver et al, 1993). While the rest can maintain their dentitions 
through a population strategy that focuses on educating the public to improve 
their periodontal awareness and oral hygiene (Sheiham, 1991).
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8.3 Assessing the propensity of people for Effective Periodontal 
Treatment Need
To maintain treatment results, regular maintenance care has been demonstrated 
to be mandatory for preventing the recurrence of periodontal disease. The 
maintenance of periodontal health implies that a state of health has been 
achieved following periodontal treatment. Failure to achieve health may 
preclude subsequent success and progressive disease would be inevitable 
(Kieser, 1986). The skilful performance of both the patient and operator is 
essential for the efficacy of any treatment (Pilot, 1980).
In decision-making for dental treatment, prognosis or the potential for long­
term survival of teeth is always used as a guideline (Newman et al, 1994). 
Prognosis, as an epidemiological expression, is a prediction of the future 
course of the disease in terms of disease outcomes following its onset and/or 
treatment (Fletcher et al, 1988). Frequently, the factors associated with a poor 
prognosis are the same as those associated with increased risk, which generally 
refers to the probability that some unfavourable or unwanted outcome might 
occur in the future. For periodontitis, the role of local (Komman and Loe, 
1993) and systematic factors (Genco and Loe, 1993) which can be identified 
as risk markers or can affect its prognosis were recently reviewed. They are:
- Plaque accumulation, maturation of marginal plaque, oral hygiene
- Tooth malposition, tooth anatomy, gingival contours,
- Restorations,
- Presence and quantity of certain bacteria,
- Host defences,
- Pocket depth,
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- Subgingival environment,
- Calculus,
- Smoking
- Inflammation,
- Aging
- Race, genetic influence
- Socio-economic status
- Systemic diseases such as, diabetes mellitus, AIDS, osteoporosis, Down’s
syndrome
- Pregnancy and female sex hormones
Some authors suggest a holistic approach which combines lifestyle in health, 
rather than only standard risk factors (Kickbush, 1986; Health Education Unit, 
WHO, 1986; Blaxter, 1990). Schou et al (1990) found in Scottish 
schoolchildren that health perception, smoking and drinking habits, eating 
habits, bedtimes, and video-watching were inter-related and related to tooth 
brushing frequency. Combination of healthy lifestyle in this study 
demonstrated a higher frequency of tooth brushing. A recent study in 55 year 
old Finnish, also showed that periodontal pocketing increased with an 
unhealthier lifestyle, which is the combination of dietary habits, smoking 
habits, alcohol consumption and physical activity (Sakki et al, 1995). 
However, these observed inter-relationships between sets of behaviours have 
not always been found consistently and may vary over time (Mechanic, 1979). 
Even though the lifestyle approach seems to be useful for health promotion, 
to include indirect risk behaviours, such as, physical activity in dental 
treatment planning would be complicated. Thus, only a combination of direct 
behavioural risk factors were considered in developing behavioural propensity
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for periodontal treatment.
Of behavioural-oriented risk factors, plaque control and smoking are the most 
important (Komman and Loe, 1993; Genco and Loe, 1993). In the present 
study, plaque score and smoking also had the strongest association with 
periodontal destmction (Table 8.1). These two factors are reviewed in more 
detail below.
8.3.1 Plaque Control
When complex periodontal treatment is contemplated, the feasibility of 
maintaining a state of health depend upon the patient’s ability to carry out 
effective cleaning prior to treatment (Kieser, 1986). There is strong scientific 
evidence that plaque control is the essential factor in the prevention and 
treatment of periodontal disease (Pilot, 1980; Preber and Bergstrom, 1990). 
Early studies on the susceptibility of the alveolar bone to surgical trauma 
showed that plaque re-infection would seriously affect the benefit of any 
surgical method (Bergstrom and Henrikson, 1974; Rosling et al 1976). Pilot 
(1980) concluded, in the analysis of effectiveness of periodontal treatments, 
that all studies indicating success have reported meticulous oral hygiene. 
Type o f periodontal surgery does not appear to be of prime importance. 
Pilot’s evaluation suggested that periodontal surgery should never be carried 
out before patients have demonstrated willingness and be capable of 
maintaining a clean dentition.
It is generally accepted that supragingival plaque can be eliminated, reduced 
or modified by means of simple mechanical or chemical measures. 
Mechanical plaque control, including cleansing of the dentition with
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toothbrush, floss, and toothpicks, has been shown to be effective in 
maintaining periodontal health, in controlling gingivitis and preventing the 
development of periodontitis (Loe, 1993). Since gingivitis seems to be a non­
specific inflammatory process with which over 70 different species of bacteria 
have been associated (Moore, 1982), periodontal disease prevention must still 
be based on non-specific control of bacterial plaque deposits (Burt, 1988; 
Sheiham, 1996). Beyond a certain level of plaque, which is compatible with 
no progression of gingivitis to severe periodontal disease, the more plaque the 
more severe the periodontal disease (Sheiham, 1991). Burt (1988) explored 
the level of non-specific plaque compatible with oral health by analysing data 
from the NHANES I national survey (Burt et al, 1985). The results showed 
that oral hygiene levels of people at all ages who had 25 or more teeth present 
were remarkably similar and suggested that an oral hygiene level that 
corresponds to OHI-S scores of 0.3-0.6 might be compatible with tooth 
retention throughout life. Claffey et al (1990) demonstrated that when plaque 
was present at more than 75% of 8 examinations during a 2-year period 
following surgical therapy, the predictability for probing attachment loss was 
15%. Newman et al (1994) showed in their evaluation for predictive treatment 
model that the patient’s post-treatment plaque control level was strongly 
associated with treatment success. 75% of patient with good plaque control, 
defined as less than 10% of their teeth surfaces with plaque, had successful 
outcomes. While only 55.6% of the patients with moderate or worse plaque 
control were associated with treatment success.
8.3.2 Smoking
There is abundant evidence of association between smoking and periodontal 
disease (Pindborg, 1947; Amo et al, 1958; Solomom et al, 1968; Sheiham,
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1971; Lasvstedt, 1975). More recent studies have shown that smokers have 
more calculus, staining, deeper pockets and more bone loss, but less clinical 
inflammation than the non-smokers (Rivera-Hidalgo, 1986; Komman and Loe, 
1993; Schenkein et al, 1995). Even in subjects with good oral hygiene, 
smokers had significantly more bone loss than non-smokers (Bergstrom and 
Eliasson, 1987; Bergstrom et al, 1991). Bergstrom et al (1991) demonstrated 
an average periodontal bone reduction of 0.7 mm in smokers and 0.4 mm in 
non-smokers. These studies suggest that smoking may have a substantial 
modifying effect on the process of connective tissue destmction once it has 
been initiated (Komman and Loe, 1993). However, plaque level in smokers 
has been inconsistently reported as less (Feldman et al, 1983), the same 
(Alexander, 1970; Bastian and Waite, 1978; Bergstrom, 1989) or more (Preber 
et al, 1980; Modeer et al, 1980; MacGreger and Rugg-Gunn, 1984). Smoking 
was found to be related to less favourable tooth bmshing performance 
(MacGregor and Rugg-Gunn, 1984; Sakki et al, 1995). In a study of 
periodontal pathogens, Preber et al (1992) showed that smokers and non- 
smokers do not differ in the relative frequency, or different combinations of 
periodontal pathogens. This suggests that smoking mainly exerts a systemic 
influence rather than primarily adding to local destmctive factors. However, 
it is likely that the combined effect from smoking and plaque infection is more 
destmctive than either factor alone (Bergstrom et al, 1991).
Smoking has been associated with a decreased healing rate of duodenal ulcers 
(Lam and Koo, 1983), rhytidectomies (Riefkohl et al, 1986) and surgical 
removal of impacted teeth (Sweet and Butler, 1979). In periodontal treatment, 
studies have demonstrated that the outcome of various therapeutic modalities 
is significantly compromised in smokers compared with non-smokers (Preber
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and Bergstrom, 1990; Jones, 1992; Ah et al, 1994). Preber and Bergstrom 
(1990) found less probing depth reduction in smokers after 12 months follow- 
up o f surgical therapy. The difference was strongly significant even 
accounting for plaque. MacFarlane et al (1992) indicated the higher 
prevalence of smoking in patients at high risk of recurrent refractory 
periodontitis. In the 4 weeks to 6 years follow up for patients of 6 periodontal 
treatment methods. Ah et al (1994) showed that smokers exhibited less gain 
of attachment level in every follow up periods.
Mendel (1994) concluded from epidemiological and case-control studies, that 
smoking is an important risk factor for attachment loss and loss of supporting 
alveolar bone in adult periodontitis. In the evaluation of a representative 
sample o f the United States population as part of the National Health and 
Nutrition Examination Surveys, Ismail et al (1983) evaluated the relationship 
of smoking to periodontal disease in 3000 individuals. The results suggest^ 
that current smoking has an independent direct association with periodontal 
disease, although less strong than the association of oral hygiene and age with 
periodontal disease. However, after controlling for oral hygiene, age, and the 
other confounding factors, the past smoker had higher but not significantly 
different Periodontal Index scores than the non-smokers. There were no 
significant differences in the current smokers with different types of tobacco 
(cigarettes, cigars and pipe), duration of smoking (15 or fewer years and more 
than 15 years) or number of cigarettes smoked per day (one package or less 
and more than one package). Bergstrom et al (1991) found in 24-60 year old 
Swedes that subjects smoking more than 10 cigarettes per day exhibited more 
bone loss than those smoking less. Three recent studies of risk factors for 
periodontal disease in elderly populations in Iowa (Levy et al, 1987), North
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Carolina (Beck et al, 1990) and Ontario (Locker and Leake, 1992) showed that 
smoking was the only one factor which survived multivariate analysis. Locker 
and Leake (1993) found that the odds ratio of having a history of smoking and 
currently smoking groups were 2.3 and 2.7 respectively for predicting the sites 
with periodontal attachment loss of 2 mm or more.
8.4 Association between periodontal pockets and behaviour-related 
factors in the present study
A universal standard of behaviour-oriented propensity for effective 
periodontal treatment has not been established. Perhaps it is quite difficult 
due to variation of periodontal disease progression in different groups of 
population. To define broad guidelines for appropriate behaviour propensity 
for effective periodontal treatment need based on the data of the present Thai 
study population, the actual results of association between periodontal 
conditions and behaviour-related risk factors was taken into consideration in 
combination with results from in the literature review. An acceptable target 
o f periodontal status was set as having 2 or less sextants with pockets. This 
level was modified from WHO’s suggestion for acceptable levels of 
periodontal status in 35-44 years population, as ‘less than 7 teeth with pockets 
>4.5 mm’ (WHO, 1982).
Table 8.1 presents results of the analysis from the present study o f the 
relationship between major behavioural factors and periodontal pockets. The 
mean number of sextants affected, percent of subjects affected and odds ratio 
of any pockets, 3 or more sextants with pockets, and deep periodontal pockets 
were used as outcomes for comparison with the risk variables. Results show 
that plaque score (Greene and Vermillion, 1964), either at cut-off points of 0.6
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or 0.8, and current smoking were strongly associated with the presence of 
periodontal pockets. While no significantly association was found for 
frequency of toothbrushing, past smoker, number of cigarette per day and last 
dental visits. Number of dental visits (more than 2 times) during the past two 
years had the adverse association with deep periodontal pockets.
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Table 8.1 Associations between periodontal pockets and behaviour-related variables in 501 Thais
Independent
variables
Periodontal pockets Periodontal pockets ^3 sextants Deep periodontal pockets
Mean
sextants
affected
%
Subjects
affected
Odds
Ratio
Mean
sextants
affected
%
Subjects
affected
Odds
Ratio Meansextants
affected
%
Subjects
affected
Odds
Ratio
Plaque score  ^ 0.6 2.6 82.2 4.6*** 0.5 48.5 4 4*** 0.2 12.9 2.3**
> 0 .6 4.3*** 95.5** 0.8*** 80.7*** 0.6*** 25.7**
 ^ 0.8 2.9 84.2 6.0*** 0.5 53.5 4.6*** 0.3 14.9 2.1**
>0 .8 4.5*** 97.0*** 0.8*** 84.2*** 0.6*** 27.1**
Tooth brushing  ^ 1 times/day 4.0* 94.5 0.5 0.7 71.6 0.9 0.6 26.1 0.7
frequency  ^ 2 times/day 3.6 89.5 0.7 68.6 0.4 18.8
Current smoker Yes 4.8*** 97.2* 4.0* 0.85*** 86.0*** 3.2*** 0.9*** 35.5** 2.6***
No 3.4 89.6 0.65 65.4 0.3 17.6
Past smoker Yes 3.8 93.9 1.9 0.7 69.7 1.2 0.3 18.2 1.0
No 3.4 89.2 0.7 65.0 0.3 17.5
Number of  ^ 10 4.9 98.0 0.2 0.9 87.8 0.7 0.6 28.6 1.4
cigarette/day  ^ II 4.6 91.9 0.8 83.8 0.8 35.1
Last dental visit More than 2 yrs 3.8 90.8 1.3 0.7 71.0 0.8 0.4 21.6 0.9
Within last 2 yrs 3.6 92.6 0.7 65.6 0.6 20.5
Number of O-I 3.6 91.8 1.3 0.7 65.9 0.9 0.4 15.3 2.4*
dental visit in ^ 2 3.5 93.5 0.6 63.0 0.9* 30.4*
past 2 yrs
' p<0.5 *  * p<0.01 ***p<0.001
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Further analysis showed that the mean plaque score of people who did not 
have any periodontal pockets was 0.51, with a 95% confidence interval of 0.41 
to 0.60. While the mean plaque scores of people who have 1, 2, 3, 4, 5 and 6 
sextants with periodontal pockets were 0.65 (Cl 0.53-0.77), 0.71 (0.60-0.82), 
0.79 (0.68, 0.90), 0.80 (0.71, 0.90), 1.0 (0.92, 1.09), and 1.17 (1.09, 1.25) 
respectively. To define an appropriate cut-off point, the sensitivity and 
specificity of cut-off points from 0.1 to 1.0 of plaque scores in detecting the 
subjects who have 3 or more sextants with pockets were calculated (Table 
8.2).
There was an increase of specificity, but a decrease in sensitivity when the cut­
off point was increased from 0.1 to 1.0 (Table 8.2). There was the same 
number of subjects for the cut-off points of 0.2 and 0.3; 0.5 and 0.6; and 0.7 
and 0.8. Thus, only the higher of the two cut-off points was included in the 
selection.
Since no general rules exist for satisfactory sensitivity and specificity, a 
graphical approach of the Receiver Operating Characteristic (ROC) curve was 
applied to decide the ‘best’ cut-off point in relation to the optimum of both 
sensitivity and specificity. This approach is to plot the sensitivity versus 1- 
specificity for each cut-off point. On the assumption that the ‘cost’ of a false 
negative results is the same as that of a false positive result, the best cut-off 
point is that which maximizes the sum of the sensitivity and jspecificity, which 
is the point nearest the top left-hand comer (Altman, 1991). ROC curve 
showed that plaque level at 0.8 should be the best cut-off point for predicting 
subjects with 3 or more sextants of periodontal pockets (Figure 8.1). In other 
words, based on this study population, having a plaque score under 0.8 could
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be recognized as a criteria for acceptable behavioural propensity for effective 
periodontal treatment. This group represents the lower 55th percentile of the 
distribution of plaque scores.
In the step-wise logistic regression analysis, three behavioural-oriented 
variables showing bivariate associations with periodontal pockets. They are 
plaque score (at cut-off point of 0.8), current smoking and number of dental 
visits in past 2 years. The three were tested by logistic regression for 
predicting periodontal pockets with 3 sextants or more. The results indicated 
that both plaque level at cut-off point of 0.8 and current smoking emerged as 
predictors in the regression model, while number of dental visits was not 
included. The model predicted 73.6% of cases. Odds ratio of smoking was 
3.6 which is lower than the odds ratio of plaque level (4.6). The logistic 
regression confirmed that, based on the results from this study, smoking has 
a direct effect on periodontal destruction, independently of oral hygiene.
Based on the above estimations, which is similar to what found in reviewed 
studies, the suggested Effective Periodontal Treatment Need approach defines 
people who are non-smokers with a plaque index of 0.80 or lower as having 
acceptable behavioural propensity for periodontal treatment. This criteria was 
used in integrating propensity to generate the data for an exploratory estimate 
of Effective Periodontal Treatment Need in the study population.
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Table 8.2 Sensitivity and specificity of different cut-off points of plaque 
score for predicting subjects with periodontal pockets in ^3 sextants
Cut-off point 
of plaque score
(a)
True
positive
(b)
False
positive
(c)
False
negative
(d)
True
negative
Sensitivity* Specificity"
0.1 345 137 1 11 LOO 0.07
0.2 340 128 6 20 0.98 0.14
0.3 340 128 6 20 0.98 0.14
0.4 330 116 16 32 0.95 0.22
0.5 267 64 79 84 0.77 0.57
0.6 267 64 79 84 0.77 0.57
0.7 224 42 122 106 0.65 0.72
0.8 224 42 122 106 0.65 0.72
0.9 186 33 160 115 0.54 0.78
1.0 137 20 209 128 0.40 0.87
* Sensitivity = a / (a-^c)
* Specificity = dJ (b+d)
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Figure 8.1 ROC curve of different cut-off points of plaque score
0.7
0.6
1-specif ic i ty
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8.5 Effective Treatment Need for periodontal disease
The comparison of subjects with Effective Treatment Need for normative and 
Impact-Related Treatment Need for periodontal treatment showed a clear 
further reduction of people who have Effective Treatment Need (Table 8.3). 
Simple scaling or oral prophylaxis for subjects without periodontal destruction 
was excluded from the estimation of need at this level due to consideration of 
effectiveness, as reviewed earlier. The percentage of people who were 
considered as having Effective Periodontal Treatment Need for root planing 
decreased to only 6.2, 1.8 and 0.6 for cut-off CS-OIDP of 0, 5 and 10 
respectively. While the percentage of people who needed treatment for deep 
periodontal pocket treatment was under 2 per cent.
Effective Treatment Need for periodontal treatment (CS-OIDP>0) was only 
8-9% in comparison to normative need (Table 8.4). When the CS-OIDP cut­
off points was raised up to 10, Effective Treatment Needs for root planing and 
deep pockets were only 5.6 and 0.8 per cent respectively. The data also 
indicated that only a minority of people who have impact-related treatment 
need (approximately one-fourth to one-third) had an acceptable level of 
behaviour propensity.
The number of people aged 25-54 in Ban Phang district with periodontal 
treatment need was estimated (Table 8.5). The estimated number with 
Effective Treatment Need for root planing was 926, 214, and 107, according 
to cut-off CS-OIDP points of 0, 5, and 10 respectively. 214, 143 and 107 had 
Effective Treatment Need for deep periodontal pockets. The numbers of 
people who have Effective Treatment Need in this district were compared to
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the actual dental treatment services in this district, as well as in North-Eastern 
Region of Thailand in the discussion in Chapter 9.
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T able 8.3 Comparison of number and percentage of people with normative, Impact-Related and Effective
Treatment Need for periodontal treatment in 501 Thais
Treatment Normative
need
Impact- 
Related Need
(CS-OIDP>0)
Effective
Need
(CS-OIDP>0)
Impact- 
Related Need
(CS-OIDP^ 5)
Effective
Need
(CS-OIDP>5)
Impact- 
Related Need 
(CS-OIDP^ 10)
Effective
Need
(CS-OIDP>10)
Deep pockets 107 43 6 28 4 17 3
treatment 21.4 8 .6 1 .2 5.6 0 .8 3.8 0 .6
Root planing 350 99 26 32 6 17 3
(CPITN3) 69.8 19.8 5.2 6.4 1 .2 3.4 0 .6
Scaling 493 1 1 0 - 40 - 19 -
98.4 2 2 . 0 8 .0 3.8 1
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Table 8.4 Comparison of percentage normative, Impact-Related and Effective Treatment Need for
periodontal treatment in 501 Thais
Treatment Normative
need
Impact- 
Related Need
(CS-OIDP>0)
Effective
Need
(CS-OIDP>0)
Impact- 
Related Need
(CS-OIDP  ^5)
Effective
Need
(CS-0IDP>5)
Impact- 
Related Need
(CS-OIDP^ 10)
Effective
Need
(CS-OIDP>10)
Deep pockets 
treatment
1 0 0 40.2 8.4 26.1 6.5 15.9 5.6
Root planing 
(CPITN3)
1 0 0 28.3 8.9 9.1 3.0 4.9 0 .8
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Table 8.5 Numbers and percentage of people aged 25-54 years old in Ban Phang District (1995), who need dental 
treatment : Comparison of normative, Impact-Related and Effective Treatment Need (n = 17,852)
Treatment Normative
need
Impact- 
Related Need
(CS-OIDP>0)
Effective
Need
(CS-OIDP>0)
Impact- 
Related Need
(CS-OIDP  ^5)
Effective
Need
(CS-OIDP  ^5)
Impact- 
Related Need
(CS-OIDP^ 10)
Effective
Need
(CS-OIDP  ^10)
Deep pockets n 3,820 1,535 214 1,000 143 678 107
treatment % 21.4 8.6 1,2 5.6 0.8 3.8 0.6
Root planing n 12,460 3,535 926 1,143 214 607 107
(CPITN3) % 69.8 19.8 5.2 6.4 1.2 3.4 0.6
Scaling n 17,566 3,927 0 1,428 0 678 0
% 98.4 22.0 0.0 8.0 0.0 3.8 0.0
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CHAPTER 9
GENERAL DISCUSSION
Even though there is considerable criticisms of traditional dental need 
approaches and suggestions for changes in various ways during the past two 
decades, no comprehensive model linking the major contemporary concepts 
of dental need has been introduced. The theoretical approach of dental 
treatment need proposed here attempts to extend the scope of traditional dental 
treatment need both in terms of a theoretical and practical basis for dental care 
planning.
The present approach provides the multi-dimensional levels of dental 
treatment needs, including the broader aspects of perceived oral impacts from 
lay people, behavioural propensity for health gain from dental treatments and 
environmental factors relating to dental treatment utilization.
A socio-dental indicator. Oral Impacts on Daily Performances (OIDP) was 
developed to provide the aspect of perceived oral impacts to the system. The 
specific qualification of the measure add advantages for planning purpose by 
detecting only serious oral impacts, as well as generating a single score. 
Particularly, the condition specific score (CS-OIDP), which reflects the impact
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from specific oral conditions, provides added appropriateness for Impact- 
Related Treatment Need estimates.
The procedure to justify Effective Treatment Need for periodontal treatment 
was demonstrated. The implication of this level of need highlights the 
essential combination of health promotion to enhance the behavioural 
propensity of people for the effectiveness of dental treatment.
It was suggested and demonstrated that the new approach could provide the 
planner in dental public health with a wider range of stratified priority groups 
according to the variables mentioned. Thus, this should assist the planner to 
develop a more realistic plan based not only on clinical data, but also in-depth 
information o f value and behaviour within a particular group of people.
This chapter presents the discussions of the present study, mainly focusing on 
the process and results of the proposed dental treatment need approach. The 
topics which have been discussed in previous chapters, such as sample 
characteristics, oral health status, incidence of oral impacts, oral health 
behaviour, and the developing of OIDP are not discussed. The discussion 
comprises eight sections relating to methods, normative treatment need, 
Impact-Related Treatment Need, Effective Treatment Need, situation analysis 
of dental treatment needs in Ban Phang district, the proposed socio-dental 
approach of dental treatment need, summary and conclusion, and implication 
for future research.
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9.1 M ethods
9.1.1 Sampling
The study population was selected as a typical rural district people in North­
eastern region of Thailand. Generally, in small rural districts, there is not 
much diversity of demographic characteristics among people. This was found 
in the study population. Since a high homogeneous of population require less 
sample than the heterogenous group, the representative sample of 501 subjects 
from 16 villages in 4 subdistricts should cover the variety of major 
demographic characteristics of the study population. In turn, the study has 
limitation for wider comparison across demographic and socio-economic 
variables. The low prevalence of oral disease of the population limits 
generalization in some study of need, such as, need for full dentures. Only a 
small minority of the sample (1.6%) had less than 20 sound teeth and only 6 
upper and 2 lower full dentures were needed, which is too small for further 
analysis. Nevertheless, as the target group of the study is rural adult Thais, 
this limitation should be acceptable. There was under-sampling of men due 
to the temporary migration. This does not affect the response of oral impacts, 
but underestimates periodontal pockets and overestimates missing teeth in the 
overall data.
9.1.2 Oral exam (nation
Inter-examiner variability which is a major complicating factor in oral 
examinations, was eliminated in the present study by using only one examiner 
to examine all subjects. Replicate examinations were done on 41 subjects 
(8.2%). Kappa statistic of intra-examiner reliability of periodontal conditions 
ranged from 0.55 to 1.0, and of caries status ranged ffomj0.61 to 0.75,which
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were at fair to excellent levels of agreement. Kappa statistics in this study 
were calculated from examination units rather than clinical units. For 
example, the agreement between two examinations in recorded caries status 
codes of each tooth was directly obtained, instead of analysing the agreement 
of D, M or F values. The latter approach could provide less complicated 
results but less accuracy in detecting the reliability of examination.
9.1.3 Interviewing
To monitor the quality of the interview data, the questionnaire had been 
carefully translated and adapted to Thai language through the process of expert 
consultation and field testing. There were some problems dealing with the 
consistency of interviewing. The crucial difficulty was that the majority of 
subjects were in low socio-economic status who were not familiar with 
answering formal questions. A semi-structured interview had to be used in 
some subjects to make sure that they are really understood the questions and 
gave the appropriate answers relating to their experiences. The main 
modifications were, starting with an introduction and general conversation to 
make the subject feel comfortable; encouraging subjects regularly to ask for 
clarification if there was any question which they could not understand; using 
local dialect instead of standard Thai or simplifying or additional wording for 
subjects who seemed to have problems with the original wording of the 
questionnaire; giving examples of possible impacts on daily activities; asking 
extra questions to confirm the previous questionable answer. These 
adaptations were kept to a minimum and were applied only for particular 
conditions. The ultimate purpose of the approach is to gain as much 
consistency of understanding level of questions and validity o f answers from 
the subjects as possible.
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9.2 Normative treatment need
Even in this low disease population, there was a relatively high normative 
treatment needs. The normative estimation was very high in comparison to the 
actual dental services provided in the district, particularly for periodontal 
treatment, prosthesis and orthodontics. This comparison in the study 
population is presented and discussed later in Section 9.4.
The study age group (35-44 years) is not the appropriate group for orthodontic 
treatment planning. The criteria of treatment need used in this study are 
recommended by the WHO (WHO, 1987) which classifies the status of 
malocclusion into mild, and moderate to severe. This index has been used for 
comprehensive oral health survey, probably because of its simplicity. The 
measure is also recommended in the manual o f oral health survey at district 
level in Thailand (Department of Health, 1987). Therefore, this measure was 
selected to be employed in the present study to demonstrate the socio-dental 
approach of need estimation. However, the present orthodontic measure is 
only a crude indicator, particularly in comparison to other specific orthodontic 
index, such as the Occlusal Index (Summers, 1971), Indices of Treatment 
Need (lOTN) and Treatment Standard (Shaw et al, 1991 b).
Criteria for prosthetic treatment need for either dentures or crowns and bridges 
in population surveys are not universally established. The present study, 
therefore, tried to take into consideration the normative clinical judgements 
based on prognosis of abutments e.g. mobility, attachment loss, position or 
supporting structure and space ratio. Since the choice o f making a bridge or 
partial denture is often subjective, it was decided to group this category as
174
prosthetic need.
9.3 Impact-Related Treatment Need
This study used the Oral Impacts on Daily Performances (OIDP) as the 
measure for perceived oral impacts of people for generating impact-related 
treatment need. The advantages of OIDP in this process have been fully 
described in Chapter 5. The major advantage in need estimation which should 
be stressed here is that the index focuses on measuring the endpoint of 
consequences of impact which makes the measure record only the significant 
impacts. This should be useful in the context of policy planning as they reflect 
disability and handicaps. Its single score is more convenient for decision 
making in planning compared to other multi-score indices. By using different 
cut-off points of scores, the administrators could set the level of significant 
impacts according to their circumstances and judgements. The cut-off points 
can be different for different kinds of treatment need. One of the major 
advantages of OIDP is that it can generate condition-specific scores (CS- 
OIDP) for the impacts of different treatment needs. As described and 
demonstrated in Chapter 7, CS-OIDP gives the planner clearer indications of 
treatment need appropriate to the impact.
However, there are some limitations of the OIDP in the present study relating 
to the criteria of CS-OIDP for each treatment need. The CS-OIDP relies on 
oral conditions possible related to the impacts (Table 4.1). The criteria were 
based on the past experience of researchers plus suggestions from experts, 
some of which are debatable. Since the oral examinations and the interviews
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were independent in the present study, a particular oral condition and its 
perceived impact could not be precisely linked. Future investigations linking 
perceived impairment and normative treatment need is recommended.
The nature of perceived impacts of oral conditions were very different from 
clinical data (see Chapter 6 ). Many studies suggest that perceived impacts are 
subjective and related to psychosocial and environmental factors. Perceived 
impacts have a weak, sometimes significant association to clinical oral status 
(Reisine and Bailit, 1980; Cushing et al, 1986; Atchison and Dolan, 1990; 
Chen, 1991; Locker and Slade, 1994; Leao and Sheiham, 1995). The 
relationship was reflected in the relationship between Impact-Related 
Treatment Need in comparison with normative need. As expected, this 
resulted in a major changes in estimates of need. Normative treatment needs 
of conditions with low impact on people’s daily lives were more reduced than 
treatment needs of conditions with higher oral impacts.
Three groups of dental treatment needs were found according to the rates of 
decline between normative to Impact-Related Treatment Need (Table 7.5). 
The first group, with the largest difference, was prosthetic and all periodontal 
treatments. The second group, with moderate differences, was fillings and the 
third group, with small differences, was pulp treatments and extractions. The 
findings are consistent with the results of previous studies in dentistry which 
indicated a wide discrepancy between perceived impacts, or awareness of lay 
people and professional clinical judgement, particularly in periodontitis, 
prosthetics and orthodontics. The perception of dental caries in people is 
relatively good (Bulman et al 1968, Ainamo, 1972) while self awareness of 
periodontal disease is poor (Bulman et al 1968, Ainamo, 1972, Cushing,
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1986). In a study in a group of young adult males, there was a high and 
significant agreement in reporting carious teeth between subjects’ perceptions 
and the oral examination (Ainamo, 1972). However, only 2% were aware of 
their gingivitis, while oral examination showed that 46% had gingival 
bleeding. In the national survey of the Thai population (Department of 
Health, 1995), while the awareness of related signs of tooth decay, such as 
black spot or hole in the teeth, within Thai adults was 21.4% and 40.4% 
respectively, awareness of periodontal conditions, such as bleeding or gingival 
abscess tended to be poorer; 12.4% and 13.6%. Smith and Sheiham (1980) 
found a poor relationship between perceived chewing ability and denture 
status in elderly people and felt need for treatment. It was only 42% of 
normative need. Kiyak (1982) reported that many elderly persons appear to 
perceive much less prosthetic treatment need than would be recommended by 
a dentist. Ettinger et al (1984) found that 60% of denture wearers who were 
considered in need for reline or replacement new dentures did not perceive the 
need. However, Fiske et al (1990) found in a group of elderly who sought 
dental care that their perceived need for prosthetics was greater than the 
normative need. There are also many studies showing that there are 
differences in individuals’ responses to dental irregularities. The perception 
of malalignment of teeth does not always lead to dissatisfaction or perceived 
need for treatment (Shaw, 1981; Solomon et al, 1992; Tuominen and 
Tuominen; 1994).
The percent reduction of Impact-Related Treatment Need from normative 
treatment need in anterior teeth was less than posterior teeth, suggesting that 
psychological and social impacts from anterior teeth are higher than the more 
physical impacts from posterior teeth. Appearance is more important than
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either function or health as a reason for taking care of teeth and gingiva in 
teenagers (Linn, 1966; Hawley and Holloway, 1992). Many studies of 
perceived need for tooth replacement also show that perceived need to replace 
anterior teeth was higher than posterior teeth (Temovan and Knuuttila, 1988; 
Spratley, 1989; Schuurs et al, 1990).
Perceived impacts of dental problems always present in terms of awareness. 
Lack of awareness was said to be the major reason for low utilization of dental 
care, followed by suggestions for motivation of people’s awareness through 
health education. In turn, dental professionals have to adjust their norm of 
judgement for oral diseases to a certain extent, to be compatible with the 
actual disease’s impact on the real life of lay people.
Apart from the fact that the adults studied may not be an appropriate 
population to assess orthodontic treatment need, oral impacts relating to 
orthodontic treatment need in adolescents could also face another dilemma. 
As O ’Brien (1996) pointed out at a conference on assessing oral health 
outcomes, perceived impact of malocclusion from children or young 
adolescents always relies heavily on parents’ views and can be greatly 
changed when children become older. Thus, it was difficult to establish the 
impact-related need at this transitional age. Parent’s expectation and the 
children’s co-operation are important (Houston, 1990).
The degree of malocclusion justified by professionals, which is used as a 
criterion for case selection in orthodontic treatment need estimation, has some 
difficulties. The impact-related orthodontic treatment need of adults in this 
study showed that some subjects with a moderate to severe degree of
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malocclusion reported having less impacts on daily activities than some with 
mild malocclusion. The percentage of Impact-Related Treatment Need 
compared to normative orthodontic treatment need for mild malocclusion 
(22.3%) is similar to the percentage of moderate to severe malocclusion group 
at CS-OIDP>0 (21.7%) (Table 7.5). In terms of planning with limited 
resources and in consideration of health gain from treatment, it could be 
decided to set the cut-off points of both normative and impact indicators at a 
higher level. For example, administrators might consider the justification of 
need for orthodontic treatment only in people who have at least a moderate 
degree of normative malocclusion and who also have high levels of perceived 
impacts from their malocclusions.
In treatment need, mainly for dental caries such as filling and pulp care, the 
long term progression of caries should be taken into account. As explained in 
Chapter 3, need considerations for caries may not take the impact dimensions 
into account. Nevertheless, where there are limited resources, normative 
impairment without impact might be considered a lower priority.
9.4 Effective Treatment Need
The investigation of Effective Treatment Need requires information about the 
effectiveness of existing dental treatments and required behavioural conditions 
from patients for an acceptable treatment prognosis. Unfortunately, both 
categories of information are not readily available because most dental 
treatments have not been adequately evaluated. Only a few randomized 
control trials, meta-analysis, decision analysis or cost-effectiveness studies for
179
dental treatment were found. Understanding the association between the 
prognosis of dental treatment outcomes and various behavioural and psycho­
social variables is still underdeveloped. Under these restraints, the present 
study tried to explore, using periodontal disease as a case study, how 
propensity could be incorporated into Effective Treatment Need. Periodontal 
treatment is a clinical problem of interest from a cost-effectiveness and public 
health perspective because it is common, costly, and potentially controllable 
(Antczak-Bouckoms and Weinstein, 1987).
People with Effective Treatment Need (ETN) are those who have periodontal 
disease, perceive its impact on daily living and are likely to gain effective 
results from relevant treatment. In the study, a very low proportion of the 
population had Effective Treatment Need for periodontal treatment. 
Interestingly, the majority of people who had normative or Impact-Related 
Treatment Need for periodontal treatment did not have the acceptable level of 
behavioural propensity required for effectiveness of treatments. In other 
words, the majority of needy people for periodontal treatment would not gain 
from the treatment if their oral behaviour, which led to their diseases, were not 
improved. The low estimate of Effective Treatment Need was very different 
from the conventional normative need estimations. The change in the 
proportion in need is congruent with the changed recognition that a minor 
proportion of periodontal impairments are progressive or severe, have a 
relatively low impacts on daily living, and that those with more severe 
periodontal disease frequently do not have the required personal oral health 
behaviour to ensure the effectiveness of available treatments.
The discrepancies between Impact-Related and Effective Treatment Need
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suggests the extent o f need for health promotion to improve behavioural 
propensity of people who already have oral problems and suffer from their 
impacts. This is an essential part of need which is frequently ignored by 
traditional methods o f assessing need for dental care and oral health. On the 
other hand, health promotion concentrating on a total population strategy 
(Rose, 1995) would benefit more people, requires different approaches to 
estimating need and setting goals. Planners should bear in mind that 
treatments of chronic conditions, such as caries and periodontal diseases, are 
highly dependent on prevention and health promotion. Short half-lives of 
fillings and relapse of periodontal disease are consequences of ignoring health 
promotion.
Therefore, it should be stressed that behavioural propensity, indicated by 
Effective Treatment Need, is mainly applied in the context o f planning rather 
than individual screening. Effective Treatment Need is designed to disclose 
the proportion of people with Impact-Related Need who also have acceptable 
behavioural propensity to gain from dental treatment. With this additional 
information, the amount and priority of each treatment need would be better 
justified, particularly in parallel with resource allocation to health promotion. 
Though oral health behaviour of patients has been part o f case selection in 
clinical practice, the criteria of behavioural propensity suggested here may not 
be fully applied for similar purposes at a clinical level. Indeed clinical 
application of behavioural propensity requires wider considerations and more 
flexibility of decision-making in each individual, partly due to ethical reasons.
The behavioural propensity measures for effective periodontal treatment need 
used in the case study were developed from the major behavioural-oriented
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risk factors of periodontal destruction. Although the propensity factors, 
plaque and smoking, were selected primarily from a review of the literature, 
the result was confirmed by analysis within the study. The confirmation is 
considered useful, since many variables in previous studies were not collected 
using uniform criteria or under the same circumstances of analysis, such as in 
different age group, nationality, or study duration. Further development, 
including more psychosocial variables which have been associated with 
predictability in health/illness behaviour studies, such as intention, social 
network, self-efficacy, susceptibility to disease severity, perceived benefit of 
treatment, compliance, or the interaction among these variables in term of 
‘lifestyle’ should be carried out. Investigating the linkages of these variables 
to behavioural propensity and then to effectiveness of various dental treatment 
needs, as well as demonstrating the usefulness in practical planning would 
require a lot of creativity.
9.5 Situation analysis of dental treatment needs in Ban Phang district
The estimated numbers of people aged 24-54 years in Ban Phang, who have 
normative, Impact-Related and Effective Treatment Need are presented in 
Table 7.11 and Table 8.4 . The numbers were estimated from extrapolation of 
35-44 years data to encompass the more of adult population (25-54 years). 
These extrapolated numbers may not be valid due to the accuracy of 
underlying assumptions. However, this is only a crude estimate to give a 
rough indication of population in dental need in comparison to the actual 
amount o f dental services within the district. This was illustrated by 
comparing needs from the present study with data from the National Oral
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Health Survey (1995) and the dental service available. Ban Phang District, 
with only one dentist and one dental nurse in a community hospital, had a 
lower than average percentage of dental service than the average of the 
Region.
The comparison showed clearly that, apart from extractions, the normative 
estimation of treatment needs are around 3 to 20 times higher than the 
proportion of Regional people actually receiving dental treatments (Table 9.1). 
The data supported the criticism that need estimates drawn from normative 
needs data is inherently inaccurate and unrealistic. This kind of unrealistic 
difficulty seems to be common, as shown in many previous dental treatment 
need studies (Bawden and DeFreise, 1981; Dusadeepan, 1986; Manji and 
Sheiham, 1986, Kadir, 1992). Normative need for prosthetic treatment, in 
particular, showed the highest discrepancy, suggesting either incompetent or 
unrealistic normative estimations. Gordon (1991) criticised the existing need 
measures for removable denture . that they mostly had low validity and 
reliability. He pointed out that factors beyond oral status, such as general 
health, discomfort, desire or perceived need of patients are also important for 
need estimation.
The Impact-Related Treatment Need estimated a smaller proportion of people 
needed dental care than normative need. They were considered to have higher 
priority than the normative need group. Balancing estimates with available 
resources, the administrator could have more and attainable alternative goals 
to set up for dental services. The information on people with normative need 
who suffered with a high impacts on their daily life (such as at CS-OIDP^ 10) 
would be the target for minimum level, of which dental services are to be
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provided.
The estimated needs were compared to an actual dental services in Ban Phang 
(Table 9.2). The target for dental services are in two main groups. The 
schoolchildren had a full school dental health programme with free dental 
treatment. The broader objective for the general population is that they should 
receive services at dental clinics, integrated health promotion organized 
through sub-district health offices. The available dental services were limited 
to extractions, fillings and periodontal treatment, mainly scaling. As 
expected, the extent of treatment in Ban Phang was much lower than average 
service coverage of North-Eastern Region. Therefore, there were much larger 
differences between actual services and the estimated needs.
In consideration of the realistic recommendation to fulfill unmet needs in this 
district, the first step should be to focus on serving the basic minimum dental 
needs instead of looking at the large and unprioritized normative need. The 
basic minimum need could be tentatively set from available data as the 
Effective Treatment Need in periodontal treatment at cut-off level of CS- 
OIDP^ 10. Though this might look arbitrary, the administrator could explain 
the underlying reasons why this proportion of population was considered as 
really needy, such as, the effects on their daily living of people lacking 
services. Under the basic minimum assumption from available data, the 
services for periodontal treatment appears to be covered. However, more 
attention should be paid to achieving an acceptable required oral health 
behaviour in patients rather than on general simple scaling.
The possible longer term suggestions for the other dental treatment needs,
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based on the assumption that the treatments are moderately effective within 
this population’s propensity, are that additional services for restorative 
dentistry and a small amount of partial denture and endodontic services are 
needed at district level to cope with some highly impact-related needy people. 
While the more complicated and expensive treatments like fixed prostheses 
and orthodontic treatment would be considered beyond current resources. In 
comparison to regional or national statistics, this modest improvement should 
be attainable. More equity can be achieved by resource distribution. 
According to the National Survey in 1995, the percentage of people aged 35- 
44 years who received dental services in rural areas was only 38%, compared 
to 61% in urban areas and 67% in Bangkok. The dentist to population ratio 
of 1:41,000 in Ban Phang is also dramatically different from the ratio of 
approximately 1:3000 in Bangkok. The concept of accessible or comparative 
treatment need should be applied in this regard.
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Table 9.1 Comparison of percentage of people aged 35-44 years who 
received dental services in North-Eastern Region of Thailand (NE- 
Thailand) and Normative, Impact-Related (IRTN) and Effective 
(ETN) Treatment Need in Ban Phang District
% Treatment
Periodontal
treatment*
Fillings Endodontic
treatment
Extractions Prosthetic
treatment
NE-Thailand 13.5 8.9 0.3 31.7 1 . 6
Treatment need
Ban Phang:
Normative need 90.2 26.7 2.4 28.3 32.3
IRTN (CS-OIDP>0) 28.4 16.6 2 . 2 23.2 1 1 . 0
IRTN (CS-OIDP^ 5)
1 2 . 0 1 1 . 6 1.4 15.8 4.2
IRTN (CS-OIDP^ 10) 7.2 7.0 0 . 8 1 1 . 6 1 . 6
ETN (CS-OIDP>0) 6.4 + + + +
ETN (CS-OIDP^ 5)
2 . 0 + + + +
ETN (CS-OIDPklO)
1 . 2 + + + +
* Data from  North-Eastern Thailand included all types ofperiodontal treatment, while 
data from Ban Phang referred to only treatment fo r periodontal destruction (CPITN 3,4) 
+ No estimate
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Table 9.2 Comparison of number of people^ who received dental services
in 1991-3 and Normative, Impact-Related (IRTN) and Effective
(ETN) treatment need in Ban Phang district
Number of persons
Periodontal
treatment*
Filling Endodontic
treatment
Extractions Prosthetic
treatment
Adults receiving
services in 1991 444 180 - 1,562 -
1992 242 116 - 896 -
1993 315 97 - 1,105 -
Treatment need
Ban Phang:
Normative need 16,280 4,766 428 5,052 5,766
IRTN (CS-OIDP>0) 5,070 2,963 393 4,142 1,964
IRTN (CS-OIDP^ 5) 2,243 2,071 250 2,820 750
IRTN (CS-OIDP^ 10) 1,285 1,250 143 2,071 286
ETN (CS-OIDP>0) 1,140 + + + +
ETN (CS-OIDPkS) 357 + + + +
ETN (CS-OIDP^ 10) 214 + + + +
# Children not included
* D ata from  North-Eastern Thailand included all types ofperiodontal treatment, while 
data from Ban Phang referred to only treatment fo r periodontal destruction (CPITN 3,4)
+ No estimate
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9.6 The proposed theoretical model of dental treatment need
The features o f  the new approach
From the presentation and demonstration of the new approach of dental 
treatment needs in the present study, there are some crucial points that have 
to be stressed;
The socio-dental approach of dental treatment need is not intended to entirely 
replace the conventional treatment need. Indeed it compliments the normative 
need by providing subsets with assorted priorities within the conventional 
needs. These choices provide more alternatives for dental planning for 
various treatments. Additional analysis of Impact-Related, and Effective 
Treatment Need assists the planner by specifying the graded degree of priority 
groups, either within a particular treatment or between treatments. The 
theoretical explanations also emphasize different implications for different 
treatments, which deal with different types of oral conditions and impacts.
The proposed estimated need system is not the standard or universal value like 
the oral status measures, such as DMFT. As Liss and Nordenfelt (1990) 
concluded, The concept of need contains components which we cannot 
discover but have to choose.’ Need is the relative value, subject to the 
circumstances within both population and service providers, such as health 
status, health and illness behaviour, cultural value of health, medical 
technology, health delivery system. Socio-dental need estimates can be varied 
according to different resource availability, the evaluation of results of 
treatment effectiveness, cultural value of teeth or oral health behaviour of
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people in particular societies. As Coast et al (1996) concluded, needs 
assessment could, potentially, provide a means of setting priorities based on 
the relative need for different treatments. In this context, need must inevitably 
be seen as a relative concept.
The process of analysis by the socio-dental approach which had been 
demonstrated, is not a static procedure. It demonstrates an approach to 
assessing oral health needs. The system can be used flexibly for each type of 
treatment. The decision maker should provide appropriate reasons for the 
decisions. For example, the concept of Impact-Related Treatment Need does 
not rely solely on a definite cut-point for OIDP. The planner might prefer 
some qualification from other socio-dental indicators and manage to integrate 
it using similar concepts to generate Impact-Related Treatment Need. 
Evaluation of effectiveness of dental treatments and behavioural propensity 
are not static and are on-going processes. The changing state-of-art in either 
natural history of disease or effectiveness of treatment, would shape the 
practical approach of Effective Treatment Need estimations.
Lastly, even though this study of need is confined to treatment aspect of dental 
need, the final outcomes of the approach has implication beyond the purely 
clinical. The complete picture of need should cover a wider range of 
biopsychosocial factors. The broad strategy to satisfy needs will involve 
improving dental care access to the comparatively disadvantaged groups of 
people, health promotion to improve health behaviour of population, and then 
supply effective treatment to people according to their priorities.
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The new approach and the changed value in contemporary health care
There has been a tension between many of the values underlying the 
biomedical model and those on which contemporary health care are based. 
The slowing in the rate of growth of resources in the health sector, which is a 
common feature across all countries, has resulted in realisation of the need for 
change in the values underlying both medicine and health care (Mooney and 
Jensen, 1990).
A system of health statistics should be based upon a conceptual framework 
that is broad enough to encompass all kinds of observation either disease, 
well-being, socio-psychological or environmental information (Wolfson, 
1994). The present dental treatment need approach is an attempt to explore the 
practical solutions to the shortcomings of traditional normative need which 
were criticised and reviewed in Chapter 2. However, need inevitably involves 
values. Finally, we will deal with the intricate question of whose values 
should have a determining influence on the definition of health care need (Liss 
and Nordenfelt, 1990). Therefore, it would be useful to compare the changing 
values proposed in this approach to those in contemporary health care.
The socio-dental approach to dental treatment need included different levels 
of need which included broader values than solely professional judgement of 
disease model. The well-being or quality of life of people is taken into 
account in Impact-Related Treatment Need. The level of need reflects the 
recent changing value in modem medicine and health care from ‘patemalism’ 
to ‘autonomy’ (Jensen and Mooney, 1990). Paternalism values the role of the 
expert as the key factor in health care. While autonomy respects differences
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in human values. In addition, the contemporary scientific definition of 
disease has been presented by Boorse (1977) that “A disease is a type of 
internal state which is either an impairment of normal functional ability, i.e. 
a reduction of one or more functional abilities below typical efficiency, or a 
limitation on functional ability caused by environmental agents”. Eliminating 
disease is, according to this definition, related to human cultural standards of 
functioning. Wolfson (1994) suggested that imbalance between disease and 
health information and the lack of coherence in health information system 
must be countered by an outcome-oriented population perspective, common 
concepts and definitions, and an appropriate mathematical structure. Inclusion 
of a socio-dental measure is a way to bring subjective responses from people 
into need systems. This should improve the autonomy dimension in health 
care as well as balance the information on disease and well-being of people in 
a numeric form.
The growing insight about the importance of lifestyles for disease patterns has 
also resulted in an awareness of the individual’s responsibility for his or her 
own health (Jensen and Mooney, 1990). The Alma-Ata Declaration (WHO, 
1978 b) is a landmark in the history of health care and health education. It was 
stated that people not only have a right to participate in the planning of health 
care, but also have a duty to do so. The third level of socio-dental need. 
Effective Treatment Need, considered a certain level of people’s health 
behaviour for effectiveness of treatment results. This consideration could be 
considered as either required responsibility from people, or part of need for 
health promotion.
Furthermore, the final level of need is related to another type of autonomy,
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social autonomy. It is a well known that many kinds of weaknesses and 
dependence are due to the way of organising society and to environmental and 
working conditions. Paradoxically, health care access appears to vary 
inversely with need (Doyal and Gough, 1991). Studies linking 
epidemiological data with sociobehavioural data suggest that regularity of 
dental visits is not related to actual occurrence of disease. Individuals who 
regularly visit a dentist have more teeth, lower amounts of untreated caries, 
and higher numbers of restored teeth (Petersen and Holst, 1995). This kind of 
phenomenon cannot be changed by individuals, but require a responsibility of 
society (Jensen and Mooney, 1990). Taking actions that reduces inequality in 
health is not only important as a social goal, but without reductions in 
socioeconomic differences in healthy the ability to meet health targets for the 
whole society will be reduced (Marmot, 1994). This principle is embodied in 
the WHO ’s Health for All by the year 2000 (WHO, 1983), endorsed by many 
governments all over the world, aiming to secure justice or equity in health 
care. To address that concept. Accessible Treatment Need in the proposed 
approach includes similar concepts o f ‘comparative need’ (Bradshaw, 1972) 
into dental treatment need.
The contribution o f  the new approach to the current knowledge o f  dental 
public health planning
The traditional disease-oriented or bio-medical approach to assess dental 
treatment needs has been criticized for its shortcomings during the past to 
decades. However, there is no practical alternative approach for dental 
treatment need assessment. Even though the extent of socio-dental studies
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has been considerably developed, the linkage of the concept to dental 
treatment need assessment is scarce. The recent guideline for assessing oral 
health needs in the USA recommended by the Association of State and 
Territorial Dental Directors (1995) still focuses on measuring oral health status 
as an indication for need of treatment services.
The proposed approach to dental treatment need attempts to extend the scope 
of dental treatment need to cover the contemporary concept of health, which 
would also resolve the shortcomings of traditional treatment need assessment 
(see Chapter 2). The present approach provides the multi-dimensional levels 
o f dental treatment needs, including the broader aspects of perceived oral 
impacts from lay people, behavioural propensity for health gain from dental 
treatments and environmental factors of dental treatment utilization. These 
multi-level choices of dental treatment needs provide wider information for 
priority setting in dental care planning. In addition, under the concept of 
Impact-Related Treatment Need, it is possible to prioritize dental treatment 
need in relation to other medical treatments. The difficulty of this application 
is the selection of a proper quality of life measure with the acceptable 
coverage of dimensions to reflect various disorders (see Chapter 2, section 
2.2).
However, in reality, this technical approach has to be balanced with other 
aspects of decision making processes. From the current health care debate, 
there are two distinguished means of developing priorities: technical 
methodologies versus political bargaining process. It would be unrealistic to 
expect to apply technical methods, such as this socio-dental approach, to 
priority setting at all levels of health care. It would be too complex and too
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costly. There are, however, real dangers with political bargaining in that not 
only does it not provide a basis against which to judge the chosen priorities, 
but it also ignores the knowledge and information available (Coast, 1996). 
Within the technical methodologies, equity and efficiency provide the basis 
of the model, as well as the consideration of both views of professional and lay 
people (Figure 9.1).
Figure 9.1 A structure for priority setting
Limited resources
Implicit
rationing
Explicit 
priority setting
f
Political
processes
Technical 
methodologies
Lay Professional Equity Efficiency
participation paternalism
Source: Coast J  et al (eds) : Priority setting: The health care debate.
1996: Wiley & Sons, Chichester.
Under this model of health care planning, the proposed dental treatment need 
approach, which comprises integrated factors related to equity and 
effectiveness of treatment from the perspective of professional and lay people, 
should provide a useful guide for dental care planning.
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9.7 Summary and conclusions
To improve the restricted traditional approach of dental treatment need 
estimation, a new theoretical model of treatment needs composed of 
‘Normative’, ‘Impact-Related’, ‘Effective’ and ‘Accessible’ Treatment Needs, 
is proposed. A concise indicator ‘Oral Impacts on Daily Performances’ 
(OIDP) was developed, based on measuring impacts on eight physical, 
psychological and social aspects of daily activities.
The main conclusion from the research is that:
The indicator ‘Oral Impacts on Daily Performances’ (OIDP) was tested 
as a valid and reliable indicator of oral outcomes. The process of integrating 
the OIDP into normative need to generate ‘Impact- Related Treatment Need’ 
and exploratory procedures in developing ‘Effective Treatment Need’ was 
demonstrated. The new approach can improve dental treatment need 
estimations by modifying the extent of normative need, primarily by reducing 
the need for oral conditions with low impact on daily living and with low 
effectiveness treatment in people who had a low behavioural propensity.
In addition to the main conclusion, summary and conclusions based on the 
findings are made according to the four objectives of the present study:
Objective 1
To develop a socio-dental indicator to measure perceived oral impacts with 
the suitable qualification fo r  the integrating process and to test its
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psychometric properties.
A new composite socio-dental indicator which measures the outcomes 
of oral conditions was developed to facilitate the socio-dental approach in 
dental treatment need planning. The indicator, Oral Impacts on Daily 
Performances (OIDP), was designed to be a concise measure with a final 
single score, focusing on measuring the endpoint outcomes of oral conditions 
on daily livings. Nine physical, psychological and social aspects of daily 
activities representing major variables from various social indicators were 
chosen for their content validity. Scores were calculated by multiplying the 
frequency by the severity scores of each performance. Then scores for all 
performances were summated. To increase the usefulness of the OIDP for 
assessing specific treatment needs, questions were asked about the perceived 
causal symptoms and impairments of any impact on performance.
The indicator was piloted and then tested in the study population. This 
low caries people had as high an incidence of oral impacts as industrialized, 
high dental disease populations. 73.6% of all subjects had at least one daily 
performance affected by an oral impact. The highest incidence of 
performances affected were Eating (49.7%), Emotional stability (46.5%) and 
Smiling (26.1%). Frequency and severity presented the paradoxical effect on 
different performances and should both be taken into account for overall 
estimation of impacts. Eating, Emotional stability and Cleaning teeth 
performances had a high frequency or long duration of impacts, but a low 
severity. The low frequency performances; Physical activities. Major role 
activity and Sleeping were rated as high severity. Pain and discomfort were 
mainly perceived as the causes of impacts (40.1%) for almost every
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performance except Smiling. Toothache was the major causal oral condition 
(32.7%) of almost all aspects of performance.
The OIDP score was tested for reliability and validity. One of the 
performance measures, Physical activities, was considered to be redundant 
and excluded, so the final version of OIDP consists o f eight daily 
performances. It was concluded that the OIDP is a valid and reliable 
alternative indicator of oral outcomes which has potential to be appropriately 
used in the study population for dental care planning and evaluation of 
outcomes.
Objective 2
2.6.2 To collect data on oral health status, normative treatment need, the 
perceived impact o f  oral conditions, and the health and illness behaviour on 
a group o f 35-44 year-old rural Thais.
79.8% of sample of 35-44 year old rural Thais had 28 sound teeth or 
more. Only 1.6 % had less than 20 sound teeth. 27.7% of the sample were 
caries free. The mean DMFT was only 2.7 (sd 3.1) of which 1.6 were missing 
teeth and only 0.03 were filled. 21.5% and 90.2% had deep and shallow 
periodontal pockets respectively. Protheses wearing was found very rare 
(1.4%).
Normative treatment needs were generally high for periodontal 
treatments: 98.4%, 69.8% and 21.4% in scaling, root planing and deep pockets 
treatment respectively. Need for prostheses was found in one-third of the
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samples. Need for extraction, filling and pulp treatment were 28.3%, 26.7% 
and 2.4% respectively. Orthodontic need for moderate to severe malocclusion 
was 1 2 %.
62.1 % of subjects brushed their teeth twice daily. 21.4 % were current 
smokers. Dental service utilization of the sample was generally very low. 
57.9% reported never visiting a dentists in their lives. Only one fourth had 
their last dental visit during the past two years.
Objective 3
To generate the dental treatment need which included perceived oral impacts 
from people with clinical judgements and compare this kind o f  treatment need, 
namely ‘Tmpact-Related Treatment Need", to the normative treatment need 
in the study population.
The part of causal impairment in the OIDP measure was used to 
established the Condition-Specific OIDP scores (CS-OIDP), which is the 
impact score from only a relevant causal impairment of a specific assessed 
treatment need. The combination of normative needs and CS-OIDP scores 
generated the Impact-Related Treatment Need for various dental treatments.
As expected, the percentage of people with need was decreased from 
normative need, when Impact-Related Treatment Need was applied. The 
differences were large in needs for prostheses, orthodontics and periodontal 
treatment (ranging from 21.7% to 40.2% of normative need); moderate for 
restorations (64%); and low for pulp care and extractions (81.7%-91.7%).
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A similar pattern of need reduction was obtained when increasing cut-off 
points of CS-OIDP scores.
The Impact-Related Treatment Need has a major advantage in planning 
dental services by reducing high normative treatment needs in proportion to 
the extent of their impacts on daily living. In comparison among different 
dental treatments, ranking of percentages of people who need treatments 
changed. Ranking of needs for scaling, root planing, prostheses and 
orthodontics decreased steadily when CS-OIDP scores using cut-off points 0, 
5, 10, were integrated. While ranking of needs for extraction, filling, 
treatment for deep periodontal pockets and pulp care were increased. The 
revised treatment needs were more realistic for dental care planning when 
compared to the actual services in the district and North-Eastern Region of 
Thailand.
Objective 4
To explore the preliminary approach to assess the behavioural propensity o f  
periodontal treatment and integrate it into the ‘'Impact-Related Treatment 
N eed’' fo r  periodontal treatment.
The appropriate behavioural propensity for effective periodontal 
treatment need was defined from the association between periodontal 
conditions and behavioural-related risk factors in the study population, in 
combination to that found in the available literature. The people who were 
non-smokers with plaque indices o f 0.80 or lower was appropriate to be 
defined as having acceptable behavioural propensity for periodontal treatment. 
These criteria were used in an integrating process to generate the exploratory
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effective periodontal treatment need in the study population.
Simple scaling or oral prophylaxis for subjects without periodontal 
destruction was excluded from the estimation of need at the Effective 
Treatment Need level due to the consideration of effectiveness. The 
percentage of people considered as having Effective Periodontal Treatment 
Need for root planing decreased to under 10% in comparison to normative 
need. The majority of people who had normative, or Impact-Related Need for 
periodontal treatment, were unlikely to gain from treatment if their oral 
behaviours were not improved.
9.8 Suggestions for further research
Extension of similar studies to cover groups with wider ranges of age, socio­
economic status, oral disease levels and differing culture are recommended.
In terms of theoretical content. Effective and Accessible Treatment Need, 
requires further exploration. The effectiveness and behavioural propensity of 
other dental treatments should be evaluated to generate the practical approach 
to Effective Treatment Need assessment. The study of Accessible Treatment 
Need demands more involvement of community-based information of 
environmental factors, such as, accessibility of dental services, cost and other 
barriers of dental treatment utilization.
The indicator. Oral Impact on Daily Performance (OIDP) has been used in 
various studies, such as, the National Diet and Nutrition Survey in persons 65
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years and older in England (Department of Health, Ministry of Agriculture, 
Fisheries and Food, 1995), the study of dental treatment needs in East London 
adults (Robinson et al, 1996), the comparative study of dental treatment need 
in Greece (Tsakos. 1995), the study of dental treatment need in Thai elderly 
people (Srisilapanan, 1995), the study of impacts from oral trauma in Brazilian 
schoolchildren (Cortes, 1994). The comparison o f oral impacts among those 
studies should be encouraged to enhance cross-cultural understanding of 
impacts. Furthermore, a follow-up study in Ban Phang should test the 
sensitivity to change of the indicator. Meanwhile a study of relationship 
between perceived oral impairments and normative treatment needs, which 
was discussed in Section 9.3, should be carried out to improve the validity of 
CS-OIDP score.
Lastly, at an intervention level, the application of the system of assessing 
needs suggested here and evaluating the outcomes of treatments provided in 
light of that system should be tested in field studies. For example, further 
research in Ban Phang to look at changes of various needs between sub­
districts in which dental treatments are experimentally planned and 
implemented and the control sub-district, would enhance the understanding of 
the interaction of theoretical variables in the field situation.
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ORAL HEALTH SURVEY QUESTIONNAIRE :
“INTEGRATING SOCIO-BEHAVIOURAL FACTORS 
IN DENTAL TREATMENT NEED ESTIMATION”
DEPARTMENT OF EPIDEMIOLOGY AND PUBLIC HEALTH, 
UNIVERSITY COLLEGE LONDON.
ID. Number Location Date
(m) (yr)
□□□□ nn nn □□
(1-4) (5-6) (7-8) (9-10)
INTRODUCTION
We are interviewing people about their experiences about General health, and their mouth 
and teeth problems. We are also interested in their views about oral health such as dental 
treatment. There is no right or wrong answer. Please feel free to answer and to ask anything 
you do not understand.
PART I - DEMOGRAPHIC DATA
First, it would help to know a little about you. 
Name(Mr.,Ms.,Mrs.)____________________
CnCZI years (11-12)Age
Marital status □(13)
Single
Married
Divorced
Widowed
□  (14)
2 Labour 
4 Shop owner
Occupation
1 Agriculture 
3 Employee
5 Government officer
6 Familial industry
7 Professional, administrator 
9 Other (specify)_________
Highest education level □(15)
0 None
1 Grade 4
2 Grade 6-7
3 Grade 9
4 Grade 12 or equivalent
5 Diploma or equivalent
6 Bachelor degree or equivalent
7 Higher than Bachelor degree
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PART 2 GENERAL HEALTH
G1. In general, would you say your health is: O  (16)
1 Excellent 2 Very good 3 Good 4 Fair 5 Poor
G2. During the past 4 weeks, have you had any of the following problems with your work 
or other regular daily activities as a result of your physical health?
a) Cut down the amount of time you spent on work or other activities
1 Yes 2 No L l (17)
b) Accomplished less than you would like
1 Yes 2 No Q  (18)
c) Were limited in the kind of work or other activities
1 Yes 2 No l_ I  (19)
d) Had difficulty performing the work or other activities (eg. it took extra effort)
1 Yes 2 No l_ l  (20)
G3. During the past 4 weeks, have you had any of the following problems with your work 
or other regular daily activities as a result of any emotional problems (such as feeling 
depressed or anxious) ?
a) Cut down the amount of time you spent on work or other activities
1 Yes 2 No L_l (21)
b) Accomplished less than you would like
1 Yes 2 No D  (22)
c) Didn't do work or other activities as carefully as usual
1 Yes 2 No E J  (23)
G4. During the past week, to what extent has your physical health or emotional problems 
interfered with your normal social activities with family, friends, neighbours or groups?
□  (24)
1 Not at all 2 Slightly 3 Moderately 4 Quite a bit 5 Extremely
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G5. In comparison to other people the same age, would you say your health is
□  (25)
1 Much better 2 Slightly better 3 Similar 4 Slightly worse 5 Much worse
G6. During the past few years, your health is better or worse (26)
1 Much better 2 Slightly better 3 Similar 4 Slightly worse 5 Much worse
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PART 3 ORAL IMPACT ON DAILY PERFORMANCE (OIDP)
I would like to know about the problems from oral conditions that you has had on your daily 
living in the last six months. (Ask these questions for each activity in Table H
Question 1
a) In the past six months, have problems 
with your mouth, teeth or denture caused 
you any difficulty in..(performance)...7
0 No (Go to next activity)
- Yes (Go to b.)
b) If ves. how often?
- Less than once a month (Go to c.)
2 Once or twice a month
3 Once or twice a week
4 3-4 times a week
5 Every or nearly everyday (5+ times /week)
c) If less than once a month, around how 
many days in total?
1 Up to 5 days in total
2 Up to 15 days in total
3 Up to 30 days in total
4 Up to 3 months in total
5 More than 3 months in total
Question 2
I am going to ask you now about the 
severity of this problem when it happened. 
Using a scale from 0 to 5, where 0 is no 
effect and 5 is a very severe effect, which 
number would you say reflect the severity of 
this difficulty in .. (performance).. on your 
daily living?
0 1 2 3 4 5
Question 3
What has been the major symptom of this 
difficulty? (Read)
1 Pain
2 Discomfort
3 Limitation in ftmction (eg chewing, 
biting or opening mouth wide)
4 Appearance dissatisfaction
5 Other (specify)
Question 4
Approaching the cause in more detail, can 
you specify which problem of your mouth, 
teeth, or dentures are the causes of this 
difficulty?
00 Cannot specify 
Teeth:
01 toothache
02 toothless
03 loose tooth
04 colour of teeth
05 position of teeth (eg. crooked or 
projecting, gap)
06 shape or size of teeth
Mouth :
07 deformity of mouth or face
08 oral ulcer or sore spots (not 
denture related)
09 burning sensation of the mouth
10 bad breath
11 taste disturbance
12 unpleasant taste
Gums:
13 bleeding gums
14 receding gum
15 gum abscess
Jaw:
16 clicking or grating noise in jaw joint
17 locking jaw
Previous treatment:
18 improper filling (eg. broken, colour)
19 loose or ill-fitting denture
20 orthodontics appliances
88 Other (specify)
99 Missing answer
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Table 1.
(27-62)
Activity Qi Q2 Q3 Q4
1. Eating and enjoy your food
2. Speaking and pronouncing clearly
3. Cleaning your mouth
4. Doing light physical activities (eg. cleaning, 
cooking)
5. Sleeping and relaxing
6. Smiling, laughing and showing your teeth 
without embarrassment
7. Maintain your usual emotional state without 
being irritable
8. Carry out your major work or role
9. Contact with people (eg. going out with friend)
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PART 4 - PROPENSITY OF BEHAVIOUR: Socio-psychological factors
Now, I would like to ask some questions about what you do or what you think which are 
related to teeth and mouth. There is no right or wrong, please feel free to answer what you 
really did and thought.
PI.a) Whether you had "had a chance" to clean your teeth yesterday? (63)
0 No (Skip to Q2)
If ves: b) How many times was this ?
1 Once
2 Twice
3 More than twice
c) How do you clean your teeth? O  (64)
1 Tooth brushing 2 Tooth brushing and other(specify)_______________
3 Other method (specify)_________________________
P2. a) How often did you add sugar in your noodle? (Read) (65)
1 Never
2 Rarely
3 Sometimes
4 O ften/always Number of teaspoon ED I 1(66-67)
b) How often did you add sugar in your drink (eg tea coffee)? (Read) ED (68)
1 Never
2 Rarely
3 Sometimes
4 O ften/always  Number of teaspoon  I II I (69-70)
c) How many times do you have desert or sweet snack yesterday?
Number o f  tim es   (71)
d) How many times do you have sweet drink (eg. juice, soda, tea, coffee)
yesterday?
Number o f  tim es   (72)
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P3. a) Do you smoke cigarettes these days?
If no. Have you ever smoked as a regular habit? [H  (73)
1 Never
2 Has smoked but not now
3 Smoked now
b) If smoked now.
Do you smoke manufactured cigarette or hand-rolled cigarette? 
bl) If smoke manufactured cigarette:
How many cigarettes do you smoke on average a day? D  (74-75)
Number o f  cigarettes/day_______
b2) If smoke hand-rolled cigarette:
How many grams of tobacco you use on average a week? (76)
Number o f  gram s/week_______
P4. a. About how long ago was your last visit to the dentist? CD (77)
0 Never
1 More than 20 years ago
2 More than 10 up to 20 years ago
3 More than 5 up to 10 years ago
4 More than 2 up to 5 years ago
5 More than 1 up to 2 years ago
6 Less than 1 years ago
b. How many times have you been to a dentist in the last 2 years? CH (78-79) 
00 None
Number o f  tim es______
c. If ever. What is the reason for your dental visit?
(Probe, could be more than one reason)
1. Check-up or prophylactic purpose [D (80)
2. Concern from early sign or symptom o f  oral conditions (81)
3 Concern from late symptom o f  oral conditions (82)
4. Dental appointment [D (83)
4. Other reason (specify)  [D (84)
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P5. Would you say you are the kind of person who: (Read)
1 Take a lot o f trouble over your teeth
2 Take a fair amount o f trouble over your teeth
3 Take hardly any trouble over your teeth
□  (85)
P6. Do you think that dental treatments can help your teeth and mouth more healthy?(Probe)
1 Yes/ absolutely □  (86)
2 Probably/ sometimes/ not sure
j  #0
4 Don’t know
VI. I would like to ask you some questions on how you feel about going to the dentist.
Some people feel very frightened, others feel a bit nervous, while yet others find they don't
mind at all.
What would you feel: (Read) D  (87)
1 Really frightened, very nervous
2 Fairly nervous
3 A little bit nervous
4 Not at all nervous
P8.a) If you have dental problems, will you go to see the dentist? (Probe)
1 Definitely □  (88)
2 Probably/ not sure
j
bl If not definitelv: What makes it difficult for vou to visit a dental nersonnel ?
(Probe, could be more than one)
1 Fear 0 ( 8 9 )
2 Cost 0 ( 9 0 )
3 Time problem 0 ( 9 1 )
4 Availability o f service 0 ( 9 2 )
5 Lack o f  confident in dental personnel's competence 0 ( 9 3 )
6 Lack o f  confident in benefit from dental treatment 0 ( 9 4 )
7 Dissatisfaction to previous dental service 0 ( 9 5 )
8 Other (specify) O  (96)
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P9. a. Has the dentist or dental personnel or any health worker ever given on how to clean 
your teeth? (97)
0 No (Go to PI 2)
b. If ves: What were you advised to do?
1. Cannot remem ber/Not sure (Go to P 12)
c. If can remember and explain; Are you following this advice? (Probe)
2. Not at all
3. Partly
4. Fully
PI2. Has the doctor or health worker ever given you advice on these topics?
-If ves: Are you following this advice? (Probe)
Code 1 Not a t all
2 Partly
3 Fully
-If no. code 0; Which topic did you ever been advised?
(Probe one topic for self management procedure, and one for medications regimen)
Code
a. Self management procedure
□a 1. Diet: eg. fat/salt/sugar reduction 0 1 2  3 L_J (98)
or avoid raw food
a2. Smoking reduction 0 1 2  3 O  (99)
a3. Other (specify)  0 1 2  3 IZ ] (100)
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b. Medications regimen
bl. Taking routine drug 0 1 2  3 O  (101)
b2. Medical appointment 0 1 2  3 IZ ] (102)
b2. Other (specify)  0 1 2  3 IZ ] (103)
Thank you for your co-operation.
Interview time I__I L J (104-105)□□
Appointment for the oral examination :
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QUESTIONNAIRE
(Thai version)
APPENDIX 2
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ORAL  H E A L T H  A S S E S S M E N T  FORM ( 1 9 9 5 )
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MANUAL OF ORAL EXAMINATION FORM
An integrated socio-dental approach 
to dental treatment need estimation
Department of Epidemiology and Public Health, 
University College London.
1. Identification section (1-12)
1.1 Date (1-4) : The numbers of the year, and month at the time of
examination.
1.2 Examiner (5) : Identification number of examiners.
1.3 Duplication (6) : Original or first examination = 1
Duplicated examination = 2
1.4 Study ID. (7-10) : Identification number of each subject, have to be the
same number as in questionnaire.
1.5 Location (11-12) : Identification number of the study village.
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2. Dentition status and treatment need (13-76)
2.1 Dentition status
Criteria fo r  diagnosis
Code Description
0 -Sound tooth; no evidence of treated or untreated clinical caries, 
included: white or chalky spots, stained or discoloured pit or 
surface.
1 -Decayed tooth; a lesion with detectably softened floor or wall, 
undermined enamel, temporary filling.
2 -Filled tooth with decay; permanent restoration with primary or 
secondary caries.
3 -Filled tooth with no decay; permanent restoration without 
primary or secondary caries, crown from previous decay.
4 -Tooth missing due to caries; absent of tooth due to caries, 
distinguish by clues from history of previous tooth decayed.
5 -Tooth missing due to any other reason; absent of tooth due to 
any other reasons eg. congenital absent, trauma, periodontal 
disease, extraction from prosthetic or orthodontic reason.
6 -Bridge abutment or crown; part of fixed bridge, crown from
reasons other than caries.
7 -Unerupted teeth; congenital unerupted tooth.
9 -Excluded tooth; tooth that cannot be examined.
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2.2 Treatment of teeth
Criteria fo r  diagnosis
Code Description
0 -None; no treatment required.
1 -Caries-arresting; remineralized lesion with no treatment required.
2 -One surface filling; one surface filling required due to caries, 
trauma, discolouration, developmental defect or unsatisfactory 
filling.
3 -Two or more surface fillings; included separate or compound 
fillings or proximal filling involving occlusal opening.
4 -Crown or bridge abutment; crown required in case of large 
carious lesion or loss of majority of tooth crown without pulp 
involvement.
5 -Bridge element; pontic of bridge replacing a missing tooth.
6 -Pulp care; pulp treatment probably required prior to restoration 
or crown.
7 -Extraction; tooth extraction required due to: loss of crown that 
cannot be restored, retained root, severe loose or functionless, 
impaction, prosthetic or orthodontic reason.
8 -Need for other care (specify).
9 -Excluded tooth; tooth that cannot be examined.
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I 3. Oral mucosa and bone lesion (77) |
!__________________________________________________________________ J
Code Description
0 -Normal
1 -Lesion found (specified type or characteristics of the lesion
according to clinical diagnostic criteria)
 1I I I
L_________________________________________________________________ J
4. Plaque (78-83)
The explorer is place on the index surfaces as follows;
#16  -Buccal 
#11 -Labial 
# 26 -Buccal 
#36  -Lingual 
#31 -Labial 
#3 6  -Lingual
In case of index molar is absent or crowned, the second molar, then 
third molar, second premolar will be examined instead respectively. If  those 
are also absent, score 9 is used.
If the anterior index tooth is absent or crowned, nearby central incisor, 
lateral incisors, or molars will be examined instead respectively.
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Criteria 
Score Description
0 No plaque present
1 Plaque detected between gingival margin and lowest 
1/3 of the tooth surface
2 Plaque detected between lowest 1/3 to 2/3 of the tooth surface
3 Plaque detected in top 1/3 of the tooth surface
Periodontal condition
Calculus, pocket depth, and bleeding of gingiva are assessed 
independently. WHO 621 Periodontal probe is used to examined index teeth 
as follows;
# 16, 17
# 11
# 26, 27 
#3 6 ,3 7  
#31
# 46, 47
The probe is gently placed in the gingival sulcus and moved gently up 
and down through the sulcus in the disto-mesial direction, of both buccal and 
lingual surfaces. The highest score will be recorded. In case o f absence of 
index teeth, the criteria mentioned under 'plaque' will be used for replacement. 
If there are not at least two teeth remaining and not indicated for extraction in 
a sextant, scored 9 is used.
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L_________________________________________________________________ J
5. C alculus (84-89)
Code Description
0 No calculus present
1 Calculus present
9 Assessment not possible
NB. Very small particles of calculus, sensed as little irregularities at the 
surface of the tooth, or stain, are coded as 0.
6. Pocket depth (90-95)
Code Description
0 Pocket depth less than 3 mm.
1 Pocket depth between 4-5 mm. (gingival margin situated on black area
of probe)
2 Pocket depth more than 6 mm. (black area of probe not visible)
9 Assessment not possible
NB. A pseudo pocket coded as 0.
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7. Gingival bleeding (96-101)
Code Description
0 No bleeding
1 Bleeding observed, directly after sensing or after completion of 
examination in either upper or lower jaw.
9 Assessment not possible.
8. Denture status (102-103)
L_________________________________________________________________ J
Code Description
0 -No denture- dentition is complete or examinee claims not to possess 
and never to have possessed a denture.
1 -Partial denture, wearing
2 -Full denture, wearing
3 -Partial denture, not wearing (examinee claims to possess a prosthesis, 
but is not in evidence)
4 -Full denture, not wearing
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9. Need for denture (104-105)
L_________________________________________________________________ J
Code Description
0 -No denture needed -either because of a completely or satisfactorily 
intact dentition or the denture is worn and satisfactory.
1 -Need for full denture -either from edentulous, full clearance require or 
the denture being worn is unsatisfactory (in term of function, design, 
tissue damage, poor fit, unsatisfactory occlusion, or aesthetics). Code 
4 in denture status also qualifies.
2 -Need for partial denture -either from insufficient dentition (after 
considering bridge alternative) or the denture being worn is 
unsatisfactory. Code 2 in denture status also qualifies.
3 -Need to repair full denture -need repair due to a crack, a missing piece 
or need for reline.
4 -Need to repair partial denture -need repair due to crack, a missing 
piece, need for extension, need for reline, aesthetic inadequacy.
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10. Bridge status (106-107)
Code Description
0 -No bridge
1 -One bridge
2 -Two or more bridges
11. Need for bridge (108-109)
Code Description
0 -No bridge needed
1 -One new bridge needed
2 -2 or more new bridges needed
3 -One replacement bridge needed
4 -2 or more bridges needed
NB\ Basic clinical judgements based on prognosis of abutments should be 
applied e.g. mobility, attachment loss, position or supporting structure and 
space ratio.
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12. Enamel disorders (110-113)
12.1 Enamel status (110)
Code Description
0 -None; -no opacities or enamel disorder
1 -Opacities (usually oval in form, not translucent, unsymmetrical, 
seldom found on more than one or two teeth)
2 -Hypoplasia
3 -Tetracyclines stain
4 -Fluorosis (usually show a horizontal striated pattern across the tooth, 
bilaterally symmetrical, range from slight white flecks to severe pitted 
and worn areas with brown stains)
12.2 Number of teeth affected (111-112)
Recording number of teeth affected by the conditions above eg. if there 
are six teeth with hypoplasia, the recording is 06.
12.3 Treatment need (113)
Code Description
0 -No treatment needed.
1 -Treatment needed for aesthetic purposes or due to structural defects.
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13 Malocclusion (114)
Code Description
0 No malocclusion or anomaly
1 Slight anomalies, such as one or more rotated or tilted teeth or slight
crowding or spacing, which disturb the regular alignment of the teeth
2 More serious anomalies, specifically, the presence of one or more of the
following conditions of the four anterior incisors;
-maxillary overjet estimated to be 9 mm or more,
-mandibular overjet, anterior cross bite equal to or greater than a full 
tooth depth,
-open bite,
-midline shift estimated to be more than 4 mm,
-crowding or spacing estimated to be more than 4 mm.
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -I
14. Temporo-mandibular joint assessment (115) ;
L_________________________________________________________________ \
Code Description
0 Normal TMJ functions without pain, sounds or other signs of
dysfunction
1 Clicking. TMJ functions without pain, or other signs of dysfunction, but 
clicking is heard on opening and closing
2 Self-correcting blocking. TMJ occasionally dislocates but relocates with 
out professional care
3 Dislocation of TMJ. There is spontaneous dislocation that requires 
professional care
4 Pain related to TMJ. There is pain in the TMJ area or elsewhere in the 
head neck, or shoulder region related to joint dysfunction
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I 15. Conditions needing immediate care (116-119) |
L_________________________________________________________________ J
There is a need for immediate care if pain, infection or serious illness 
will result unless treatment is provided within a certain period of time, such 
as; oral cancer or precancerous lesions (116), fracture of the jaw (117), 
periapical abscess, acute necrotizing ulcerative gingivitis, gross caries (118).
Several recording may be made independently in 116-119 when 
more than one condition require immediate attention is present.
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Map of Ban Phang District,
Khon Kaen, Thailand
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Map of Ban Phang District,
Khon Kaen, Thailand
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Frequency distributions of major oral health status
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Frequency distribution of major oral health status
Table AP5.1 Frequency distribution of number of decayed, missing, 
filled and sound teeth (n=501)
Number 
of teeth
Decayed Missing Filled Number 
of teeth
Sound
n % n % n % n %
0 282 56.3 217 43.3 492 98.2 32 131 26.1
1 104 20.8 83 16.6 6 1.2 31 78 15.6
2 42 8.4 70 14.0 1 0.2 30 72 14.4
3 29 5.8 45 9.0 1 0.2 29 62 12.4
4 18 3.6 43 8.6 1 0.2 28 57 11.4
5 10 2.0 16 3.2 0 0.0 27 21 4.2
6 5 1.0 14 2.8 0 0.0 26 25 5.0
7 4 0.8 4 0.8 0 0.0 25 19 3.8
8+ 7 1.4 9 1.8 0 0.0 24- 36 7.2
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Table AP5.2 Frequency distribution of number of sextant with calculus, 
bleeding, shallow and deep periodontal pockets (n=501)
N um ber  
o f  sextant
Calculus Bleeding Shallow pockets Deep pockets
n % n % n % n %
0 8 1.6 15 3.0 49 9.8 394 78.6
1 6 1.2 12 2.4 52 10.4 52 10.4
2 6 1.2 17 3.4 80 16.0 26 5.2
3 17 3.4 32 6.4 72 14.4 11 2.2
4 11 2.2 36 7.2 89 17.8 8 1.6
5 40 8.0 70 14.0 90 18.0 6 1.2
6 413 82.4 319 63.7 69 13.8 4 0.8
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APPENDIX 6 
Hierarchical regression 
to compare frequency, severity, and OIDP score
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1. Multiple regression which DMFT is the dependent variable
1.1 The first step, frequency and severity scores are put into the model
Multiple R 0.3030
R Square 0.0918
Adjusted R Square 0.0881 
Standard Error 2.9164
Analysis o f Variance 
DF Sum of Squares Mean Square 
Regression 2 428.08646 214.04323
Residual 498 4235.71394 8.50545
F= 25.1654 Significant F <0.0001
------------------- Variables in the Equation------------------
Variable B SEE Beta T SigT
Frequency 0.0937 0.0436 0.1466 2.149 0.03
Severity 0.0818 0.0320 0.1744 2.557 0.01
(Constant) 1.7747 0.1863 9.528 <0.0001
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1.2 The second step, frequency, severity and OIDP scores are pu t into the 
model
Multiple R 0.3088
R Square 0.0954
Adjusted R Square 0.0899 
Standard Error 2.9136
Analysis o f Variance 
DF Sum of Squares Mean Square 
Regression 3 444.8198 148.2733
Residual 497 4218.9807 8.4889
F= 17.4667 Significant F < 0.0001
------------------- Variables in the Equation------------------
Variable B SEE Beta T
Frequency 0.0099 0.0740 0.0154 0.133 0.89
Severity 0.0427 0.0424 0.0911 1.007 0.31
OIDP 0.0758 0.0540 0.2117 1.404 0.16
(Constant) 1.8588 0.1955 9.509 >0.0001
1.3 Comparison o f  the residuals o f  step 1 and step 2
F = fresidual 1 - residual 2V tdf 1-df 21 
residual 1/df 1 
= t4235.7139 - 4218.9807V t498-497i
4235.7129/498 
1.97 (p>0.05)
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2. Multiple regression which number of sextant with deep periodontal 
pockets is the dependent variable
2.1 The first step, frequency and severity score are put into the model
Multiple R 0.2040
R Square 0.0416
Adjusted R Square 0.0378
Standard Error 1.0544
Analysis o f Variance 
DF Sum of Squares Mean Square
Regression 2 24.0480 12.0240
Residual 498 553.6925 1.1118
F =  10.8146 Significant F <0.0001 
------------------- Variables in the Equation------------------
Variable B SEE Beta T
Frequency 0.0313 0.0158 0.1396 1.987 0.05
Severity 0.0125 0.0116 0.0759 1.083 0.28
(Constant) 0.2231 0.0673 3.314 0.001
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2.2 The second step, frequency, severity and OIDP scores are pu t into the 
model
Multiple R 0.2431
R Square 0.0591
Adjusted R Square 0.0534 
Standard Error 1.0458
Analysis o f Variance 
DF Sum of Squares Mean Square 
Regression 3 34.14443 11.38148
Residual 497 543.59609 1.09375
F= 10.4058 Significant F < 0.0001 
------------------- Variables in the Equation------------------
Variable B SEE Beta T
Frequency -0.0338 0.0265 -0.1502 -1.274 0.20
Severity -0.0178 0.0152 -0.1082 -1.173 0.24
OIDP 0.0589 0.0194 0.4672 3.038 0.003
(Constant) 0.2885 0.0702 4.111 >0.0001
2.3 Comparison o f  the residuals o f  step 1 and step 2
F = fresidual 1 - residual 2V (df 1-df 
residual 1/df 1 
= f553.6925 - 543.596D / M98-4971
(553.6925/498)
= 9.10 (p>0.05)
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ORAL IMPACTS AFFECTING DAILY PERFORMANCES 
IN A LOW DENTAL DISEASE THAI POPULATION
Traditionally, oral health outcomes have been conceptualized in terms of clinical 
indicators of oral health status or measures of oral pathology. Recently, more attention has 
been given to consideration of how oral conditions affect quality of life in general. The 
scope of subjective indices, therefore, has been widely extended to cover physical, 
psychological and social aspects of daily functioning .
Apart from mortality, which is a rare outcome of dental disease, most socio-dental 
studies focus upon a numbers of outcomes. Some studies centred on a single outcome. Pain 
was the single major concern in some studies (1-5). Satisfaction with appearance was also 
a key outcome in many studies relating to aesthetics and the social aspects in dentistry (6-
10). While functional outcomes have been measured mainly as chewing ability (11, 12).
Several socio-dental indicators developed from theoretical frameworks, such as role 
theory (13), Parsons' sick role model (14), and the concepts of disability and handicap (15) 
have been applied to oral health by Locker (16). Numerous measures were included to assess 
the consequences of oral health (17-27). Some of these subjective measurements have been 
developed into scoring systems to be composite socio-dental indices such as The Geriatric 
Oral Health Assessment (GOHAI) (23), the Dental Impact on Daily Living (DIDL) (24,25), 
the Oral health Impact Profile (OHIP) (26,27). However, most studies were done on people 
in industrialized countries where dental diseases prevalence was high.
Single variable measurements present a limited view of outcome. But composite 
indices, which cover wider ranges of outcomes, are also too long and time consuming for
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large population surveys. What is more, they overscore by counting the same impacts more 
than once. Therefore, alternative measures for coping with the problems should be 
developed. The current study aimed to measure incidence of the oral impact on the 
ability to perform daily activities and their related features, in a low disease adult population 
in Thailand, using a new measure of impact. The measures focus on translating impact 
dimensions into impacts on ‘the ability to perform daily activities’, or ‘daily performances’. 
Their theoretical framework was partly based on role theory suggested by Nikias et al (13) 
and Reisine (14). The measures also derive from the endpoint outcomes, disability and 
handicap in the WHO International Classification of Impairments, Disabilities and 
Handicaps (15). This alternative oral outcome measurement is more concise than the DIDL 
and OHIP, but can be used as the endpoint outcome of oral health on quality of life.
Material and methods
The questionnaire to measure oral impacts on daily performances included nine physical, 
psychological and social aspects of daily performances representing major variables from 
various socio-medical and socio-dental indicators to cover content validity. These were 
eating and enjoying food, speaking clearly, cleaning teeth, carrying out light physical 
activities, sleeping and relaxing, smiling laughing and showing teeth without 
embarrassment, maintaining emotional state, carrying out major work or role, and enjoyment 
of contact with other people. Subjects were asked whether their teeth, mouth or denture 
restricted their ability in any of the nine performances in the last six months. If the answer 
for a performance was "yes", further questions were asked about frequency, severity, 
perceived causal symptom and perceived physical cause of the impact.
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Frequency scores was designed in a more numerical manner than normal order 
ranking (Table 1). The criteria use the estimated description in terms of both frequency and 
period over which the impact affected them. Respondents were asked about the duration or 
spell of the impact only when the frequency was less than once a month. Severity was 
assessed by asking them to rate the score, ranging from 0 to 5, as an indication of the 
impact's severity on their daily living; 5 represents "extreme" and 0 represents "none".
Cluster random sampling method was applied to select the representative sample 
from Ban Phang district, Khon Kaen, Thailand. Four of the seven subdistricts were selected 
according to geographical distribution. Two villages from each sample subdistrict were 
randomly sampled. 28 to 35 subjects per study village were randomly selected. Finally, 524 
subjects from 16 villages were recruited for interviewing. However, only 501 subjects had 
both interviews and oral examinations. The main reason why subjects were not available for 
oral examination was work constraints. Interviews were performed at the subject's house by 
a Thai interviewer. The interview data also incorporated personal demographic information 
and oral health behaviours. An oral examination was done after the interview, by one dental 
examiner. Replicate examinations were done on 41 subjects (8.2%). The Kappa statistic of 
intra-examiner reliability of periodontal conditions ranged from 0.55 to 1.0, and of caries 
status ranged from 0.61'to 0.75,which were at fair to excellent levels of agreement.
Results
The majority of the subjects were farmers and labourers with a low education level. 76.8% 
worked in agriculture and 8.6% were non-skilled labourers. The highest education level of 
86% of subjects was grade 4. The sample was predominantly female (65.3%), and were
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almost all married (92.8%).
Oral health status and related behaviours - This was a low caries and low dental 
services utilization population (Table 2). The mean DMFT was 2.7 teeth, of which only 0.03 
were filled. 58% had never visited a dentist in their lives.
Incidence, frequency and severity o f  oral impacts on daily performances are 
presented in Table 3. 73.6 % of all subjects had at least one daily performance affected by 
an oral impact during the past 6 months. The highest incidence of affected performances 
were Eating (49.7%), Emotional stability (46.5%), and Smiling (26.1%). While the high 
frequencies (or long duration) impacts affected Eating (3.3) and Speaking (3.1) 
performances, the severity scores were high for Sleeping (4.3), Physical activities (3.7), and 
both the social performances; work or major role (3.4) and enjoyment of contact with other 
people (3.5).
Subjects with a performance affected were asked what symptoms caused the change 
in performance and the condition which caused the symptom. Pain and discomfort were the 
main causal symptoms of impacts (40.1 %), for almost every daily performance, except 
Smiling (Table 4). Toothache was the major causal impairment (32.7 %) for almost all 
aspects of performance (Table 4).
Discussion
Even though the study focused on only the end points of outcome measures and the study 
subjects were a low caries population, the incidence of oral impacts was high. The incidence 
of 73.6 percent was similar to that found in studies in industrialized, high dental disease 
populations in measures of multiple subjective oral impacts were used. (17, 19, 21).
291
Cushing et al (17) found that 71 percent of factory workers in England aged 16-60 years had 
at least one oral impact. Locker (19) reported that 30.5 percent of Canadian adults aged 50 
years and over had chewing limitation, 37.2 percent pain, and 67.5 percent had one or more 
other oral symptoms. The incidence in the 30-49 years group from the same study were 4.8, 
36.7 and 51.8 percent, respectively (21). The high incidence of oral impacts in the current 
study was similar to that found in a study to assess community health problems and felt 
needs in other districts of Khon Kaen (28). In that study, oral diseases was perceived as one 
of the five main health problems.
It could be noted that the incidence of oral impacts affecting Eating, Emotional 
stability or Cleaning teeth had a ‘chronic’ nature, characterized by the high frequency, but 
the severity was low. Interestingly, performances which were seldom affected, such as 
Physical activities. Major role activity or Sleeping, tended to cause more ‘acute’ effects with 
low frequency, but high severity (Table 3). The results showed that frequency and severity 
presented the paradoxical effect on different performances. Therefore, these two measures 
should not be used interchangeably in oral impact measurements. Both of them, in turn, 
should be taken into account for the overall impact estimation.
The oral impacts on daily performances were mainly induced by pain and 
discomfort. The very low proportion (5.6 %) of fimctional limitation perceived as the causal 
symptom of the impacts was very similar to the 4.8 % with limitation in chewing and 6.0% 
with problems in speaking, in a study in 30-49 year old Canadian (21). Even in this low 
caries population, 32.7% of subjects said toothache was a cause of their oral problem. 
However, these perceived physical causes were lay people's judgements which might be 
different from clinicians. Toothache, for example, might include oral impairments from
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either dental caries, periodontal disease, or other oral conditions, which the subjects were 
not capable of differentiating.
Even though this study, which was done in one rural district in Thailand, may not 
be generalizable, the finding that this low caries population had as high an incidence of oral 
impacts as industrialized population with high dental disease levels, provides more evidence 
of the complexity of people's perception about oral disorders. It also stresses the 
shortcoming of using only universal normative judgements to estimate dental needs of 
populations. Cross-cultural studies of oral impacts and integrating subjective measures into 
dental need estimation are required to broaden our concepts of oral health.
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Table 1 Criteria of frequency score of impaired performances
Category Score
Never 0
Less than once a month and a spell up to 5 days in total 1
Once or twice a month, or a spell up to 15 days in total 2
Once or twice a week, or a spell up to 30 days in total 3
3-4 times a week, or a spell up to 3 months in total 4
Every or nearly every day, or a spell over 3 months in total 5
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Table 2 Oral health status and related behaviour of sample of Thai villagers
Oral health status and related behaviour Value
1. Sound teeth:
- number (%) of subjects who had;
28 sound teeth or more 
20-27 sound teeth 
less than 20 sound teeth
- mean (sd) sound teeth
400 (79.8%) 
93 (18.6%) 
8 (1.6%)
29.1 (3.1)
2. Caries experience:
- mean (sd) of Decayed, Missing and 
Filled teeth (DMFT)
- mean (sd) of Decayed teeth
- mean (sd) of Missing teeth
- mean (sd) of Filling teeth
2.7 (3.1) 
1.04 (1.8) 
1.6 (2.1) 
0.03 (0.3)
3. Periodontal status:
-number (%) of sujects who have deep 
periodontal pockets involved in; 
more than half sextants 
less than half sextants 
no sextant of mouth
-mean (sd) sextants that had deep periodontal 
pockets (0 to 6)
18(3.6%) 
89 (17.8%) 
394 (78.6%)
0.4 (1.1)
4. Oral cleaniness
-Mean (sd) plaque score (0 to 3) 0.9 (0.5)
5. Malocclusion status :
-number (%) of subjects who had ; 
no malocclusion 
slight malocclusion 
moderate to severe
329 (65.7%) 
112 (22.4%) 
60 (12.0%)
6. Last dental visit:
- number (%) of sujects who had last 
dental visit in; 
less than 1 yr 
1-4 yrs 
5-9 yrs 
10 or more yrs 
never visited a dentist
84 (16.8%) 
92 (18.4%) 
16 (3.2%) 
19 (3.8%)
290 (57.9%)
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Table 3 The incidence, frequency and severity of oral impacts
on various daily performances
Daily performances %
person
affected
Mean 
Frequency 
score (0-5)
Mean 
Severity 
score (0-5)
Physical performances 
1 Eating
n -501
49.7
Of persons 
affected
3.3 (1.4)*
O f persons 
affected
2.9 (1.3)*
2. Cleaning teeth 20.8 2.5 (1.4) 2.6 (1.2)
3. Speaking 4.0 3.1 (1.3) 3.3 (1.6)
4. Physical 
activities
2.4 1.4 (0.5) 3.7 (1.3)
Psychological
performances
5. Sleeping 11.8 1.4 (0.6) 4.3 (1.0)
6. Smiling 26.1 2.4 (1.1) 2.7 (1.3)
7. Emotional 
stability
46.5 2.6 (1.3) 3.0 (1.4)
Social performances
8. Major role 
activity
9.6 1.3 (0.5) 3.5 (1.4)
9. Contact with 
people
18.4 2.6 (1.3) 3.4 (1.3)
Total 73.6** 2.7 (1.2) 2.7 (1.2)
* Standard deviation
** overall percentage o f  persons who had impacts affecting at least one performance 
(average number o f  performances affected per person was 1.9, SD=1.8)
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Table 4 Perceived causal symptoms and oral impairments relating to the affected 
performances
Daily performance Main Symptoms 
leading to impacts
Main Oral impairments 
causing oral impacts
Physical n % n %
performance
1 Eating Pain 146 58.6 Toothache 128 51.4
Discomfort 90 36.1 Tooth decayed 45 18.1
Position of teeth 29 11.6
2. Cleaning teeth Pain 61 58.7 Gum abscess 29 28.6
Discomfort 40 38.5 Toothache 24 23 j
Oral ulcer 13 12.6
3. Speaking Functional 12 60.0 Toothache 6 30.0
limitation Missing teeth 6 30.0
Pain 7 35.0 Oral ulcer 4 20.0
4. Physical Pain 12 100.0 Toothache 10 83.3
activities
Psychological
performance
5. Sleeping Pain 58 98.3 Toothache 53 89.8
6. Smiling Disatisfaction Position of teeth 38 29.0
with appearance 128 97.7 Calculus 26 19.8
Colour of teeth 20 15.3
Missing teeth 19 14.5
7. Emotional Pain 135 59.2 Toothache 43 48.7
stability Discomfort 86 37.7 Gum abscess 27 11.8
Position of teeth 20 8.8
Social performance
8. Major role Pain 47 97.9 Toothache 43 89.6
activity
9. Contact with Discomfort 61 66.3 Bad breath 60 65.9
people Dissatisfaction Toothache 6 6.6
with appearance 21 22.8 Missing teeth 5 5.4
Total: Pain 201 40.1 Toothache 164 32.7
person % Discomfort 201 40.1 Position of teeth 83 16.6
Functional Tooth decayed/hole 67 13.4
limitation 28 5.6 Bad breath 67 13.4
Dissatisfaction Gum abscess 50 10.0
with appearance 132 2&3 Calculus 31 6.2
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Paper 2 : Oral Impacts on Daily Performances
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Oral Impacts on Daily Performances
S. Adulyanon and A. Sheiham
Department of Epidemiology and Public Health, University College London Medical School, 
UK.
Background
The Oral Impacts on Daily Performances (OIDP) (1) aims to provide an alternative 
socio-dental indicator which focuses on measuring the serious oral impacts on the person's 
ability to perform daily activities. The approach should provide advantages, not only in 
terms of being easier to measure the behavioral impacts on performances than the feeling- 
state dimensions, but also in being relatively short. In addition to providing the overall oral 
impacts, OIDP is designed to identify the oral conditions causing the impacts. That 
facilitates the assessment of treatment needs and the effects of specific clinical conditions 
on quality of life.
Development of the instrument
Theoretical Framework The theoretical framework of OIDP is presented in Figure 
1. It was modified from the WHO International Classification of Impairments, Disabilities 
and Handicaps (2) amended for dentistry by Locker (3). The main modification was that 
different levels of consequence variables were established. The first level refers to the oral 
status, including oral impairments, which most clinical indices attempt to measure. The 
second level, "the intermediate impacts", includes the possible earliest negative impacts 
caused by oral health status; pain, discomfort or functional limitation. "Dissatisfaction with 
appearance" was added in this level since studies indicated that it was a major dimension of 
oral health outcomes (4-6). In addition, functional limitation may cause pain, discomfort or
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dissatisfaction with appearance and vice versa. Any of the dimensions in the second level 
may impact on performance ability. The third level, or the "ultimate impacts" represents 
impacts on ability to perform daily activities which consists of physical, psychological and 
social performances. This level is equivalent to disability and handicap dimensions in the 
WHO (2) model.
(Figure 1, here)
The index of Oral Impacts of Daily Performances (OIDP) focuses on measuring the 
Level Three consequences. That makes the measure concise and yet covers the main 
consequences. Other concise indicators concentrate on some of the intermediate impacts in 
Level Two such as, measuring pain, or chewing ability. OIDP, on the other hand, 
encompasses all of the consequences of the Level Two impacts in performing daily 
activities. Second, it helps to avoid, or at least reduce, overscoring from repeat scoring of 
the same impacts at each of the three levels. Third, only the significant impacts are recorded, 
by eliminating minor niggling conditions which do not lead to impacts on daily 
performances. Lastly, it is less difficult to measure the behavioural impacts, in terms of 
performance, than the feeling-state dimension. The reliability and validity of behaviourally- 
based measures are easier to establish (7).
Contents The nine physical, psychological and social performances were 
developed from the Comparison Table of Disability Indices (8) and from various other 
socio-medical and socio-dental indicators, and then were pilotting tested to achieve content 
validity (5, 6, 9-15). After the analysis of internal consistency and item-total score 
correlation, one of the performance measures, ‘Doing light physical activities’, was 
considered to be redundant and excluded, so the final version of OIDP consists of eight daily 
performances. They are :
a. Eating and enjoying food
b. Speaking and pronouncing clearly
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c. Cleaning teeth
d. Sleeping and relaxing
e. Smiling, laughing and showing teeth without embarrassment
f  Maintain usual emotional state without being irritable
g. Carry out major work or social role
h. Enjoying contact with people
The Oral Impacts on Daily Performances system attempts to use the logical approach 
of impact quantification by using both firequency and severity. A complementary objective 
is that the severity score weights the relative importance of respondents' perceived impacts 
within different performances.
Frequency score The criteria used for the estimated description in terms of both 
frequency and a spell period, was modified from the questionnaire of the National Survey 
of Health and Development (16) (Table 1). The respondent was asked to describe the 
frequency of impact by the pattern of occurrence.
(Table 1 here)
The time frame for the OIDP was set at the past 6 months period as that was often 
been used in chronic pain studies and considered to be appropriate for the commonly by 
occurring oral conditions.
Severity score The perceived severity of impacts in the OIDP was derived by 
asking respondents to justify the score, ranging from 0 to 5, as an indication of how much 
trouble it caused to their daily living. 5 represents "extreme" and 0 represents "none".
Scoring method The score representing the total impact on each performance was 
calculated by multiplying the frequency with the severity score. The total score was the sum 
of all the performance scores for an individual. Then the sum was divided by the maximum 
possible score (8 performances X 5 frequency score X 5 severity score = 200) and 
multiplying by 100 to give a percentage score.
Causal relationship o f  impacts To increase the usefulness of the OIDP for
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assessing specific treatment needs, questions were asked about the perceived causal 
symptoms and impairments of any impact on performance. Respondents who perceived any 
impact were asked whether the major cause of their problems was from pain, discomfort, 
limitation in function, dissatisfaction with appearance or other problems. Then they were 
asked to specify the oral impairments, such as toothache, loose tooth, gum abscess or bad 
breath, which they perceived caused their problems. Descriptive or normal analytical 
statistics were applied without scoring.
Evaluation of the instrument
The proposed questionnaire was pilot tested and then interview tested on 501 
villagers aged 35-44 years in 16 villages in Thailand selected by cluster random sampling
(1). 73.6 % of all subjects had at least one daily performance affected by an oral impact 
during the past 6 months. Mean number of performances affected in the total sample was 
1.9 (SD. 1.8) and in affected persons, 2.6 (SD 1.6) (17).
The inter-item Pearson correlation coefficients among the scores of eight 
performances ranged from 0.03 to 0.54, with a mean of 0.19 and variance of 2.16. The 
Kappa of test-retest reliability for frequency scoring ranged from 0.95 to 1.0 while Kappa 
for severity scores ranged from 0.57 to 1.0. Reliability coefficient of item scores ranged 
from 0.91 to 1.0. The Cronbach alpha of the scale was 0.65. The standard item alpha, in 
which all items variances were standardized, was 0.67.
To investigate whether the multiplication of frequency score and severity score 
added more details of impact than using only frequency or severity, the multiple regression 
model were applied in prediction of two major variables; DMFT and number of sextants 
with deep periodontal pockets. The results of the three approaches namely; all subsets 
regression; the stepwise method to select the best predictor among the three kinds of scores; 
and third, the hierarchical regression, where severity and frequency scores were put into the 
regression equation, followed by the OIDP score at later stage; showed similar results.
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Namely that the OIDP score was a better predictor than either frequency or severity score 
separately. All subset regression model with OIDP showed the lowest mean square 
residuals. In the stepwise method, only OIDP was included in the equation to predict both 
dependent variables. However, the improvement, by multiplying frequency and severity 
score, was not statistically significant (p>0.01). The correlation coefficient between 
frequency and severity score to OIDP were 0.92 and 0.87 (p<0.001). The correlation 
coefficients between OIDP score and DMFT and deep periodontal pockets (0.31 and 0.23), 
were similar to frequency (0.28, 0.20) or severity score (0.29, 0.18).
For construct validity test, the OIDP scores of a subgroup with better oral condition, 
in terms of number of functional teeth, decayed teeth, missing teeth, and sextants with deep 
periodontal pockets, were much lower than those with poorer oral conditions (1). The 
percent increase of OIDP scores in groups with 26 or fewer functional teeth, 3 or more 
decayed, 5 or more missing teeth, and 2 or more sextants of deep periodontal pockets were 
175%, 72%, 129% and 97% respectively, compared to the healthier groups. In criterion 
validity test, subjects were grouped into 3 groups according to their overall perception of 
trouble from oral problems; those who reported little, fair or very much trouble from oral 
conditions. OIDP scores for the three groups increased from a mean score of 3.8 in the group 
with "little trouble" to 10.7 and 18.4 in "fair trouble" and "very much trouble" groups; 
percentage increases of 184% and 384%, respectively. All the above differences in scores 
were strongly statistical significant (p<0.001).
The final version of the Oral Impacts on Daily Performances is shown in Table 2.
Alternate forms
In comparison to using solely frequency or severity score, OIDP score was a better 
predictor for DMFT and number of sextants with deep periodontal pockets. Therefore, the 
multiplication score would still be presented in the final version of OIDP. However, since
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the improvement of OIDP compared to either frequency or severity score used alone was not 
statistically significant in the prediction test, using one of them to improve simplicity and 
efficiency can be considered. As frequency and severity scores had similar predictive 
powers, frequency should be a better representative single choice because of its better 
reproducibity.
Discussion
OIDP was satisfactory as regards construct and criterion validity. The scores 
discriminated clearly between groups of relatively healthy and those with poor oral status, 
as well as between people who had different perceptions of overall oral impacts. 
Longitudinal studies of OIDP are required and should include the sensitivity of change, as 
well as testing on a wider range of populations with different age ranges, disease prevalences 
and cultures, and developing into self-administratered version.
OIDP was applied successfully in the integration of perceived impact into normative 
dental treatment need in a group of Thais (1). By adjusting different cut-off points, OIDP 
demonstrated the usefulness of indicator in dental treatment need planning in population. 
OIDP is being used to assess outcomes of treatment in a study in England (18).
The Oral Impacts on Daily Performances measure has acceptable psychometric 
properties, as well as a sound theoretical basis. A distinguishing feature is that it provides 
a significant endpoint outcomes scale for oral conditions within a concise, reliable and valid 
measurement.
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Figure 1 Theoretical model of consequences of oral impacts
{modified from the WHO's International Classification of Impairments, Disabilities and 
Handicaps)
level 2 : Intermediate 
impScTs""”" ^
level 3 : Ultimate 
impacts"
Pain
Impairment
Discomfort Functional
limitation
Dissatisfaction 
with appearance
Impacts on daily performances 
Physical Psychological Social
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Table 1 Criteria of frequency score of affected performances over past six months
C ategory Score
Never affected in past 6 months 0
Less than once a month, or a spell of up to 5 days in total 1
Once or twice a month, or a spell of up to 15 days in total 2
Once or twice a week, or a spell of up to 30 days in total 3
3-4 times a week, or a spell of up to 3 months in total 4
Every or nearly every day, or a spell of over 3 months in total 5
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Table 2 The final version of the Oral Impacts on Daily Performances
Questions
1) In the past 6 months, have problems with your mouth, teeth, or dentures caused you any difficulty 
in ....(performance)..!
Ifyes,
2) a. Have you had this difficulty in ..(performance)., on a regular basis or for a period/spell ?
-If ability restricted on "a regular basis", 
b. During the past six months how often have you had this difficulty? or...
-If ability restricted "on a period/spell"
c. For how much of the past 6 months have you had this difficulty?
The score of answers of a. and b. are in Table I
3) And using a scale from 0 to 5, where 0 is no effect and 5 is a very severe effect, which number
would you say reflects what the difficulty in ...(performance)... had on your daily life?
4)^  Which problems o f your mount, teeth, or dentures are the causes of this difficullty? 
Performances
a. Eating and enjoying food
b. Speaking and pronouncing clearly
c. Cleaning teeth
d. Sleeping and relaxing
e. Smiling, laughing and showing teeth without embarrassment
f. Maintain usual emotional state without being irritable
g. Carrying out major work or social role
h. Enjoying contact with people
Scoring method
OIDP score = [(frequency score*of oral impact on "Eating" X severity score*of impact on 
"Eating")+
(frequency of "Speaking" X severity of "Speaking") +
(frequency of "Cleaning teeth" X severity of "Cleaning teeth") +
(frequency of "Sleeping" X severity of "Sleeping") +
(frequency of "Smiling" X severity of "Smiling") +
(frequency of "Emotional stability" X severity of "Emotional stability") +
(frequency of "Major role" X severity of "Major role") +
(frequency of "Contact with people" X severity of "Contact with people") ] X 100/ 200***
* Additional question to identify condition specific impacts
* score ranged from 0 to 5
** maximum possible score [Sum of 8 performances score { 5 frequency score x 5 severity score}
= 200]
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APPENDIX 9
Abstract : A new socio-dental indicator of
Oral Impacts on Daily Performances
Journal o f  Dental Research^ Volume 75,1996, 
S pec ia l Issu e  f o r  74th G eneral Session  a n d  E xh ib itio n  
o f  the  In te rn a tio n a l A ssocia tion  f o r  D en ta l R esearch , 
S a n  Francisco, M arch  13-17 ,1996 .
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A new socio-dental indicator of Oral Impacts on Daily Performances.
1711 S. Adulyanon* and A. Sheiham (Department of Epidemiology and 
Public Health, University College London, UK).
Existing composite socio-dental indicators which measure the outcomes of oral conditions, 
are too long for large population surveys. In addition, they overscore by repeat measuring 
some of the impacts. To develop a concise indicator of Oral Impacts on Daily Performances 
(OIDP), nine physical, psychological and social aspects of daily activities representing major 
variables from various social indicators were chosen for their content validity. Scores were 
calculated by multiplying the numeric frequency by the severity scores of each performance. 
Then scores for all performances were summated. 501 people aged 35-44 yrs in Khon Kaen, 
Thailand, were interviewed and clinically examined. 73.6% of all subjects had at least one 
daily performance affected by an oral impact. The OIDP score was tested for reliability 
and validity. The Cronbach alpha of internal consistency was 0.67; the kappa of test-retest 
reliability ranged from 0.6 to 1.0 ; the criterion validity was shown by a strong relationship 
with general perceptions of oral impacts (p<0.001). Construct validity was demonstrated 
by significant differences of scores between groups of subjects vnth high and low prevalence 
of deep periodontal pockets and decayed and missing teeth (p<0.001). We conclude that the
OIDP is a valid and reliable alternative indicator of oral outcomes which is appropriate
particularlv in large population.
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TT-e provision of rcM oniive ciro  for children in ihe N onh W est o f En [lend
1  7 0 5  R C  CRAVEN’ ind  A S BLINKHORN (Dcpanmcnl o f  D cnul M edicine end
SuTjery, U niveniiy  of M ancheiicr, UK)
Survey; o f  children i j c d  12 Lid 14 »rs held i t  4 yeirly  Lnietvili ih routhout the UK. This 
study e i i m i r a  d i t i  from rcpresentiiive simples of children i je d  12 (n "  46,930) in d  i je d  
14 (n -  7,176) who were resident in the North West Rcjion. The lim  o f the study was a  
calculate the Care Indei (ratio of filled teeth to D.MFT), lo identify secular trends and to 
{er.erate hypotheses to « p la in  them. In « c h  o s e ,  the Care Index for the North W estern 
Region was the worst o f any E-nglish region, na.nely 4 7 *  for 12 y « r  o ld ; ( i t  1993) and 
6 6 *  for 14 year olds (at 1991). In each case, the ite.id was for the Care Index to decline 
over the previous 4 years. Changes In the National Health Service contract for general 
dentists have been suggested as the cause despite the fact that the trend in Care Index 
predates tlse contract change. A reduced availability of general anaesthetic « tra c tio n  service 
is suggested, yet the mean number o f missing teeth has not declined. A belt o f availability 
o f denb i services Is suggested, yet the North West Region has the highest rates o f  enrolment 
for children in the NHS capitation systetn. A possible explanation l i «  In the trend for longer 
recall periods under the new capitation system and the difficulty of differentiating between 
the prevendve and therapeutic use o f seala.nts. Data from retn lar sitrvevs in England show 
a decline in the o-o-Ksrtion of decay ex-e-tenee which is tieaied res'.o.rativelv. It is tinele.T 
Its wh.nl e rtrn i this renresenls undertrea.'ment er the m isdiarrosis 
between therançLtlc and oreventtve aontteat'on of sra'.'.-.s
1706 Access (0 Inpalicnl Oral Surgery Services ■ A Saeio-economic Issue) M .S. C IL T H O R rE *  xnd R. BED! (University of Birnslughxns, United K ingdom ).
The «ins o f Ihe stu d y  was to e iinslne the locio economic s t i lu s  o f people s*ho use seeo n d iry  
dental care  service» between 1»»1 and IW 4. Tiospitil inpa tien t activity  data  of the U K 's 
largest Regional H ealth  Aiithoriry (West M idlands) was com bined w ith geo-dem ographic 
details o f the 1991 National Censua Across the three y ear study  period, the d a ta  com prised 
64 specialties and  som e 6,092,196 hospital Inpatient episodes, of which 69,619 (1.14% ) w ere 
classified as den ta l. Surgical removal of teeth accounted for 11,475 episodes (66.6%  of all 
den tal activity), and 15,760 (41.1%) were extractions of th ird  m olars. This level o f activity  
rem ained  relatively sta tic  over Ihe three year period. G ender differences were observed, 
with surgical rem oval of Impacted teeth occurring twice as frequently  am ongst fem ales 
th an  am ongst males. This difference was not observed fo r any o th e r dental p rocedure. 
Surgical ex tractions occurred  predom inantly for Ihe 15-64 year-old age range, and  age- 
gender s tandard ised  activity ratios were compared fo r several bands of socio-economic 
sta tus. In con trast lo all o ther dental procedures, the ra les  for surgical « tr a c t io n  of teeth 
was least in the  10%  of the population experiencing the lowest levels o f m ateria l w ealth , 
with activity levels down by around 50%. This was In m arked  co o lrasl to all o th e r socio­
econom ic groups. In  conclusion, hospital Inpatient oral sur»crv services were utilised lo a 
sim ilar level bv alt socio-economic rronns. with the esccntion o f 50%  utilisation r a i n  
am onest the 10%  of the  twoulation who ettw riencrd the lowest levels o f m aterial wealth.
Do S p o u s e »  S h a r e  D e n t a l  N e q l e c t  7 : C o ss a tu ni ty  S t u d y  o f
1 7 0 7  O l d e r  A d u l t » ,  R .  STRAUSS ( IDtC-CH)»,  J ,  WEINTRAUB (U C Sf )  ,
S .  CANSKY ( tn iC-CH)  a n d  P .  EDWARDS (UHC-CH,  N . C . ,  U S A ) .  
S e l f -  a n d  a x a n l n e r - r a t e d  d e n t a l  n e q l e c t  v a »  n t u d i e d  i n  58  d e n t a t e  
• p o u » a l  p a i r e  f r o a  3 6 6  c o a x u n i t y  d u e l l i n g  s u b j e c t *  ( 6 3  y e a r s  a n d  
o l d e r )  a n d  t h e i r  92 n a r i t a l  a p o u s e i .  S e l f - r a t e d  d e n t a l  n e g l e c t  w a s  ^ 3  
o f  9 p o s i t i v e  i n t e r v i e w  i t e m s .  E x a e i n a r - r a t e d  d e n t a l  n e g l e c t  w a n  i  I  
o f  3 p o e i t i v e  r a t i n g s .  Of  a u b j e c t s  a n d  s p o u s e s  ( n - l l 6 ) , 2 9 1 ( 3 4 )  h a d  
c l e a r  d e n t a l  n e g l a c t ( n n e l f ; * e x a a ) : 1 1% (1 3)  v a r a  * i n  d e n i a l *
( - s e l f  . -a e x a n )  , 19 % ( 2 2)  v e r e  “w o r r i e d  w e l l "  ( v s e l f  t - e x a a ) , a n d  40% ( 4 7 )  
h a d  n o  d e n t a l  n e g l e c t ( - s e l f ; - e x a a | , Of  18  s u b j e c t s  w i t h  c l e a r  d e n t a l  
n e g l e c t ,  7 2 % ( 1 3 )  h a d  é p o u s a s  a l s o  w i t h  c l e a r  n e g l e c t .  O f  34  s u b j e c t s  
w i t h o u t  d e n t a l  n e g l e c t ,  6 2 % ( I S )  h a d  s p o u s e s  w i t h  n o  n e g l e c t .  F o r  t h e  
4 n e g l e c t  c a t e g o r i e s ,  t h e  w e i g h t e d  K a p p a  w a s  , 6 6  ( p c . O O l )  w i t h  a  95% 
C , I . [ , 4 8 , , 8 4  ] ,  i n d i c a t i n g  s u b s t a n t i a l  a g r e s s e n t  b e t w e e n  a u b j e c t s  a n d  
a p o u s e a .  T h r o u g h  p a i r w i s e  o d d s  r a t i o s ,  a p e r s o n  w i t h  c l e a r  d e n t a l  
n e g l e c t  w a s  32 t l r . e s  r . o r e  l i k e l y  t h a n  o t h e r s  t o  h a v e  a  p a r t n e r  w i t h  
c l e a r  n e g l e c t i a  p e r s o n  w i t h o u t  d e n t a l  n e g l e c t  w a s  5 . 4  t i m e s  m o r e  
l i k e l y  t o  h a v e  a  l i k e  p a r t n e r .  P e r s o n s  “ i n  d e n i a l *  w e r e  1 , 5  t i m e s  
m o r e  l i k e l y  t o  h a v e  p a r t n e r s  l i k e  t h e a s e l v e s i  t h e  “ w o r r i e d  w e l l *  w e r e  
3 . 6  t i n e s  n o  r e  l i k e l y .  E v e n  t h o u g h  d e n t a l  n e g l e c t  h a s  a  d i s e a s e
c o m p o n e n t ,  s o c i a l  a n d  e n v i r o n . - e . n t a l  p r o c e s s e s ,  a b o v e  a n d  b e y o n d
g e n e t i c  p r o c e s s e s .  s h a p e  d e n t a l  n e g l e c t  w i t h i n  f a b i l i t a i  « i t h c r
p w n n l e  s e l e c t  e n o u s e s  w i t h  e n v  e t v l t a -  d e n r x l  b e h a v 1o r s  n -  s n o u s e s  
o v e r  t i n e  d e v e l o p  s i n i l a r  d e n t a l  c h a r a c t e r i s t i c s .
S u p p o r t  b y  HI D»  g r a n t  R O I - D E 0 9 8 56  a.nd VA OAA HSR r e l l o w s h i p ( S G )  .
R tc tn l  D enial Exaoii Among A Ju lu  In W aih ington  State  - D chaviersl R isk F ac to r 
1708 Surveillance System, 199.6-1994. ). CLEV ELA N D ". K. I IO L V , D. MALVITZ , B.
HIN ES'. rC D C , Ailcnu G.A; 'Washington State Deparsmenl o f Health, O lym pia W A.)
Objective: To provide state-level esri.tuies of the peevalenee o f teeent dental exams among W ashington 
adults. M ethod :: Data were available lor 5,937 Washington state adults aged a l l  years who participated 
in the 1993 or 1994 Behavioral Risk factor Surveillance System (DRESS), a stale-based, random-diglt- 
dialed telephone itirvcy that eo'.lee’j  self-reported data 6 o a  a rcpirsentarivt sample o f  civilian. 
Doninstitutionsllaed persons agxi a l l  years. To provide baseline oral health ipfonnatioo, four question^ 
incl-adi.ng occ on tim e since the last denLvl exam, were added to the WA DRESS in 1993 and 1994. 
A ssociations between a dental exam within the past 12 months (recent dental cxam 'R D E ) and selected 
variables, incltxilng age, sex, education, household Income, and subjective health status vvoro « a rn in ed  
using SUDAAN software. Nearly identical estimalM were found for both years, thus, the data were 
combined. Results: About 70% of respondents repotted a RDE. This esu'maie was consistent for fetpales 
and pxales (71% va 6S%) and for all sge groups except those »65 ytnrs (69%) RDEs were more fiequent 
among respondents with some vs so coUsgc (62% vs 32%). RDEs also were directly associated with 
higher Iwusehold incomes and subjective health status, e.g., 12% o f  respondents reporting both annual 
incomes a 636,000 and exccllentfvery good k a lth  had R D Ü  as comparnd to only 4 5% o f  respondenu wiuS 
<615,000 and fair.'poor health. Ceneluilnn: While the malonrv f70%V WA adults r r r c r t r d  a RD F we 
idrrtifird  rrveific nonulstiors with IfuTt rrevsloncc of RDEs. s-iecificallv adults iced  >65 and those with
li-w-rho-ivekold L-corrct rd-.imtcn rrd “jhleetivT rr-eral health status. DRESS data on oral health can 
be a valuable tool for needs ausesstperu atvd program evaluation at the state level.
- F a c t o r n  I n f l u e n c i n g  P e r c o l v n d  H an d f o r  D e n t a l  C a r a  Among 1709 « i l l t o r y  P n r n o n n e l .  K . C .C H I S I C K * ,  P ,POINDEXTER,  a n d  A.YORK 
( A m y  D e n t ,  R e n .  D e t ,  a n d  N a v a l  D e n t ,  R a n . I n s t , , HO,  U S A ) ,
T h i s  s t u d y  e x p l o r e s  f a c t o r s  t h a t  i n f l u e n c e  p e r c e i v e d  n e e d  f o r  d e n t a l  
c a r e  o n o n g  a c t i v e  d u t y  U . S .  m i l i t a t r y  p e r s o n n e l , T h e  d a t a  co m *  f r o a  a  
p r e s t r a t i f i c d  r a n d o m  s a m p l e  o f  1 3 , 0 5 0  (85% r e s p o n s e  r a t e )  A r a y ,  N a v y ,  
A i r  F o r c e ,  e n d  M a r i n e  C o r p s  p e r s o r u v e l  c o l l e c t e d  b e t w e e n  F e b r v i a r y  1 9 9 4  
a n d  J a n u a r y  1 9 9 5 .  I n  a d d i t i o n  t o  r e c e i v i n g  a  c o m p r e h e n s i v e  d e n t a l  
e x a m i n a t i o n  b y  a c a l i b r a t e d  d e n t i s t ,  r e n p o r . d e r . t s  a n s w e r e d  d e m o g r a p h i c  
a n d  p e r c e i v e d  n e e d  q u e r i e s  o n  s e l f - a d n i n i s t e r e d  q u e s t i o n n a i r e s .  
B i v a r i a t e  ( w e i g h t e d  d a t a )  a n d  l o g i s t i c  r e g r e s s i o n  ( u n w e i g h t e d  d a t a )  
a n a l y s e s  w e r e  u s e d  t o  e x a m i n e  t h e  a s s o c i a t i o n  b e t w e e n  d e m o g r a p h i c  a n d  
c l i n i c a l  B c a s u r e s  a n d  p e r c e i v e d  n e e d  f o r  d e n t a l  c a r e .  A l l  a n a l y s e s  
w e r e  p e r f o r m e d  u s i n g  S t a t e  s t a t i s t i c a l  s o f t w a r e  a n d  SUDAAN. B i v a r i a t e  
r e s u l t s  sh o w  t h a t  a b o u t  h a l f  o f  a l l  U . S .  m i l i t a r y  p e r s o n n e l  p e r c e i v e  a 
n e e d  f o r  d e n t a l  c o r e  w i t h  s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  a c r o s s  
r a c e , r a n k ,  a g e ,  e d u c a t i o n ,  a n d  b r a n c h  o f  s e r v i c e .  L o g i s t i c  r e g r e s s i o n  
r e s u l t s  s h o w  t h a t  t h e  l i k e l i h o o d  o f  p e r c e i v e d  n e e d  f o r  d e n t a l  c a r e  
i n c r e a s e s  w i t h  c a l c u l u s ,  e x t e n s i v e  d e c a y ,  d e n t a l  f i t n e s s  c l a s s ,  a n d  
i n c r e a s i n g  a g e  g r o u p  c o a p a r e d  t o  1 8 - 1 9  y e a r  o l d s ;  t h e  l i k s l l h o o d  
d e c r e a s e s  f o r  o t h e r  r a c e s  c o m p a r e d  t o  w h i t e s ,  f o r  a l l  r a n k  g r o u p s  
c o m p a r e d  t o  j u n i o r  e n l i s t e d  p e r s o n n e l ,  a n d  f o r  o t h e r  m i l i t a r y  b r a n c h e s  
c o m p a r e d  t o  t h e  A r a y .  T h e s e  r e s u l t s  s u g g e s t  t h a t  o r a l  h e a l t h  s t a t u s  a s  
w e l l  a s  d e r o o r a o h l c  f a c t o r s  c o r t r l b u t e  t o  s h a a l n g  p e r c e i v e d  n e e d  f c r  
d e n t a l  c a r e  i n  U . S .  x l l l t a r v  t e r s o m e l .
Socio-Bchiviof»] D tten tirjn ii of Non-Functional Oral H « lth  Status in Native 
1 7 1 0  American Elders. P L  DAVIDSON*. T E. RAMS, N. REIEEL, T. N A K .A 20N 0 
and R.M. ANDER6EN (UCLA Dept of Health Services, Medical College o f 
Pennsylvanii Ha.bnena.-n University School of Medicine, and Indian Heahh Service) 
Edentulous individuids without dentures suffer fro a  a relatively non-functional oral health lu n rs . 
Socio-behavior al determinants underiying a noo-hr notional oral health c a tu s  were cxanuned in a 
populatioo-based sample o f 177 Navajo (6) male and 114 fcrrvale) artd 191 Lakota (76 rrvale and 116 
female) edentulous Native A.'TM.Ican aduki, aged 66-74 years, participating in the multi-national 
WHO ICS-II study. Each subjea was clinically evaluated, and completed a stardardixed interview 
process assessi.ng various predisposing sociodemograpb'ca, oral h u l ih  beliefs, enabling resources, 
and oral symptoms a.sd bchariora Subjects without dcniuru  were classified as having a non­
functional oral health sutus. 46 (26*/.) Navajo (17 male and 19 fetrale) artd 47 (24.6% ) Lakota ( 2 1 
male and 26 fensale) were cdentulcux without dentures. Sudasn multivariate analysis showed no 
signLficant diffcrcoccs in ethnicity, gmtie.', educarion, social suppcrl. fear o f  oral pain, artd most oral 
health beliefs between edentulous person: with Ltd without dentures. However, edettPulous Native 
American elders reporting no usual source of dental care, lower household income, •  curreri 
cigarette smoking habit, more oral sttnptoms, lower self-perceptions o f  their gcoeral heahh, and leas 
belief in benefits o f  preventive behaviors were significattly mo.-e likely no t to  have d en tu ru . These
nhib iltng  a non-functional o.-al health status should cratthatize multi-ditciplinarv interventions aimed 
a! altering over ill, tx rsocal lifcitYlc azitudcs and behaviors, rather than orotram s d itacicJ trcrclv hi
Supported by AHCPR.
A ttow s.voindonLtl i.tdicaiitr o f Oral Im pscu on Daily Pcrformancct.
1 7 1 1  S Adulyunnn" and A. Sheiham (Department of Epidemiology and Public Health, 
University College London, UK).
Existing composite socio-dental indi«trvrs far measuring cu tcom u  of ora] conditions require 
questionnaires that are ton Inn ; for large pcpda 'jon  surveys. In addition, titcy overscnte by 
ni-.-isurin; surue of the impacts more than once. T o develop a concise indicator o f Oral Im pacts 
on Daily Performances (OIDP), nine physical, psychological arvj social xvpect.s o f daily activitic.s, 
representing in.tjcr variables from various socio-dental indicators, were chosen for their content 
v ,d iji.y . Score.: were calculated by multiplying the numeric frequency by the severity s c o r«  o f 
each perforaiancc. Then scores for all performance: were summated. 601 people aged 36-44 yrs 
in Khon Kaen, Th-iilard. w et: interviewed ard clinically examined. 73.6*: o f all subjects had 
at lea.vt one daily performance affected by an ora) impact. The OIDP score was tested for 
reliability and validity. The Cronbach alplu of internal coexistency was 11.67. The kappa of test- 
retest reliability ranged from 0.6 to 1.0. The criterio.a validity was shown by a strong relationship 
with general perception.: iif oral itr.picts (pcO.UII). Cottrxucl validity wes dcaiionstraicJ hy 
significant d iffc rencu  of scn r«  between groups of subjects with high and low prcv.nlence of deep 
periodnnial pockets and decayed an>l missing teeth (pcOfiOl). We conclude that (he OIDP is a 
valid rrliabic indic.tt.vr of oral ouico-nei and it aorrnrriaie for latcc ourula'Jot; surveys.
A ccu ltu ra tion  o f Mexleao Am erlcan HUpanlcs and  O ra l H « l lh  O utcom es 
1 7 1 2  b r o w n ,* s i , HENSON, H, HAZUDA , *  MX, BAEZ, J, STEEFENSEN,
Dcptx. Corrcnunity Dcnt'ittry à  Medxrine. Univ. of Texas HIth. ScL O r. San Antonio. 
Acculturation, the aequiring of behsviars, seitudes and values of the adopted society, bxs been shown 
to relate to outcxxne: of heart disease a d  MDD.M in Mexican-Americans (Mx-Am) (Haxuda & Stem 
19681- H H .A N ^  anilysis (Ismail a d  Scpunir 1990) has shown slgnlfieant relationships of
A com plex sarople of San Antonio adults aged 36-44 and 66-74 was dentally examined and 
interviewed in depth. Including the fc3 33 item validated aeculniration and social integraooo scales of
A 5- aaitude to traditional family struetere a-xj sex role organiiaooru 
Overall, Irvcluding the edentate, there were significant differences in acculturadon by age, education. 
Income but not gerder. For dentate rebjects, DET and percent caries treatment complete were 
significantly p ea te r (p<0.05) overall wi-Ji higher acculturation and greater functional intcgradon. 
These cultural deacripiors were not r'grtificantly associated with Periodor.ul Pocketing ^  4mm.. or 
LOA 2  4trun overall (based on CPITN index tce'.h); nor for edentulousr.exs. Dental attendance was 
significantly (pcDD6) associated in older adults with FI. A4 & A6.
Percent caries treaartent complete, L 0 a >  4cm , Pccketing i  4 ram were modeled as oral health 
outcoitvci, congoUing for age,'education, inconte and gerder. N n-e n f  the five t j i r r e - i r i o n s  c f 
. . . . u . _ , : ------- a . . . : . , : ---------------, '  -■ Tcdel and I '  '  '  'a c c u h u riP O J  i t t d  s o c iti  i i t t r m i i t r r  t- e r o v e d  the i I w ere  n o t found  IP be Inttvcrti■ X R M i.n ra » . aaw m - f  d .-aa> a  aaa .. Aa^*.a—  .  x s . * . w  a A. »iu ,
gf L Sry  t \ T :  of cn) hci.':S ?  A-nrricf^i.
(S jp p r-x i by V-'riO-OH unit, CDC 200-89-0743. STDR  DE Ï0589)
